DOCOMENT BESOHE 



ED 20ft 712 

ROTHCB 
TITLE 



INSTITOTION 
SPONS AGEN-CY 
POB DATE 
GB ANT 
NOTE ' 



?.DPS PRICE 
DESCBIPTOPS 



IDENTIFIEPS 
ABSTRACT 



CS 006 1«6 

> • ■ ■ , 

Flood, James; Henyuk, Paula ^ ^ . 

Detect ioQ of Ambiguity and Production of Paraphrase_ 
in~»rr itTeiTLa nguageV"^^ Feport. Bevised. - 
Boston oniv.r Hass. ^ „ ' n r 

IIa^io!lal InsV of Education fEDK Washington, D..C. 

TBI 3 

niE-G-7B-0176 , . „ . 

171p.: A number of pages in Appendix B may be 
marginally legible due to light print- 

HF01/PC07 Plus Postage. . , ^ ^ m. 

Adults; *Ambiguity; Grade i»: Grade 7; Grada 10, 
intermediate Grades; Language Acquisition; *Language 
Processing; *Language Research; *Reading 
comprehension: *Reading Research; Secondary , 
Education: *Written Language 
Metalinqui sties; *Paraphras% 



A study was conducted (1) to examine . the de 
of comprehension M prod,uction in ^^i^^-ep^languz^e^f two 
Jinguiltfc knowledge, knowledge of ambiguity and paPphrase 
to examine the influences Of reading ability '^^^■"^jsured by 
used- standardized reading tests and of ff 

knowledge of ambiguity and paraphrase, sixty-two fj^^jh gra 
s^udentl were given eight sentences containing ambiguity an 
Drovide two or more interpretations of each sentence. A sec 
w?c! carried out with /2U good and poor readers from fourth, 
III ?:rth grades, and le'cood and poor ^^-^t readers B^sul 
*wo studies showed- that poorer readers made more than twice 
numbe- of errors /than did better readers in eacK domdin of 
?ask--syntax, morphology, semantics, and jF^^^^^P^if ^iJ^f 
also repealed that in the sentence task, -^e order of diffi 
the varv^na metalinguistic tasks was the same across modes 
'p^ocessinS! b^t that there were sharper differences between 
po?? f?u?th gJade readers and in good and poor adult reader 
certain tasks. (HOD) 



velopment 
aspects of 
; and (2) 
currently 
nt of this 
de 

d " asked to 
ond study 
seventh, 
ts of the 

the 
the 

findings 
culty of 

of 

good and 
s in . 



Reproductions supplied by EDRS are the best that can be made 
* from the original document. 

1******************************************************^ 



us. DiPAHTMEMT OF EDUCATIOW 

«»Ti0NAL INSTITUTE OF EDUCATION 
SrONALlEiO.URCES.NFC!RMAT,ON . 

CENTER lERICl 
□ Thb document has been ">P'«"'"=.f^,." 
Lcved ..om .he person or o,93n.«.on 

^SoTchanU Have heen made ,oimp.ove 

T^opfoduction q uality. 

n^ent do not nocos^represont ot(.c«l N»E 
position or policy- " 



FINAL REPORT Detsction of Ambiguity 



National Institute of Education 
Grant #N/£ G- 78-07 76 



and Production of 
Paraphrase in 
Written Language 



Submitted By: 
James Flood, Paula Menyuk 
Boston University 



Submitted To: 
Marcia Whiteman, Project Monitor 
National Institute of Education 



Revised 



TABLE OF CON TENTS ^ 

■ " ■ 



^review of the Literature 
Purpose of Research 
Study r : . ' 

Reading -Results 

Writing Results - 
Study 2 . t * 

References 

Appendix A: Test Booklet for the Fourth 
Grade Study 

Appendix B: Papers Prepared from Grant 
//NIE-G-78-0176 

Syntactic Competence and Reading. 
Paula Menyuk. 

Prose Comprehension: ' A Selected^. Review 
of the Literature on Inference- 
Generation as a Requisite for 
Understanding Text. James Flood. 

Language Development and Reading. 
Paula Menyuk^. 

Appendix 'C: Consent Forms 



T.ist of Figures 



Figure 1: Distribution of Responses for 
Paraphrase Sentences 



Figure 2: Stimuli: Paraphrase Sent 



ences 



10 
11 

, lA 
15 



Figure 3: Distribution of Responses for .. 
Ambiguous Sentences 

Figure A: 'stimuli: Ambiguous Sentences 

Figure 5: Pilot Study Results for High and Low _ 
Adult and Fourth G^de Readers ^ 



iii 



List of Tabx: j 



labia 1: Analysis of the Total WritiftK -Errors of 21 
Good and Average Readers 

Table 2: Percentage of Correct Responses Across Modes .• 
of Subject Group and Metalinguistic Task 
for Sentences: Pilot Study -v 



'iV 5 



1 



Review of t:he Literature - 
I. Introduction 

Recent" research^in reading has begun .to explicate the complex relati'^n 
between oral language development and processing and. ^^^^^^^f,,;;^^^" 
sition and processing. The relation between morpho-phonclogical ^"^J^J"^ 
Jid reading has been established in a number o£ studies (Lxberman, 1980). 
?he ability to map letter sequences into sound sequences at the -rpheme 
level (the decoding process) is considered to be the important step in be- 

inning rLding. A summary review of this literature includes findings - 
^bout the importance of awareness of the yord in.pjint and ^P-J^^"^ , 
awareness of word-segmentation skills to beginning reading facility (Cal 
-Ke "en Lky, and Chapman (1969), Calfee, Wndamood and Lindamood (1969^, 
Fhrl (1975), Holden and MacGinitie (1972), ^berman et al (1^77) Liber _ 

nqam Massaro'(1973), Sulzby (1979>; 1980, 1980), Venezky (1970, 1979). 
;;^:t' !f n;t':re: geneLli; discuLed is the ^^]^^ ^^^Z:^ ' 
relational (semantic-syntactic) linguistic knowledge and reading develop 
nent If it is the case that the reading process requires bringing to 
--Sns;iou awareness the categories and relations in ^^^f .^f^^Jf 

abilities) then structural-relational knowledge must also play a tole in 
?eai ng dWelopment. Indeed? this latter type of knowledge may be a pre- 
equIsLe tf morpho-phonological awareness ' i^/""'^,^":::;!:?! ' 

compensate for -^P^-f ^-J^^j^^f .^J^ t^t ^ exa^ire ^h: rela- 

nurocse -of the research conducted in ttiis project wd^, 

rion!bet;Ln\etalinguistic structural-relational know edg.e and re ng/ 
- writing abilities of fourth grade students, from 9 to 11 years of a„e. , 

II. Significance of the Project • • , 

■ It has been' suggested by "a number of researchers that metalinguistic 

to conscious awareness was crucial to the initial stages o ^ ^ 

sition Others have suggested that a general knowledge of linguistic 

ric^^res is necessarylor successful reading Gibson and Le-n 9 ^ 
Goodnan, 1973; Marshall and Glock, ; Oppenhei. 1981) . Se^^^^^^ 

have reported positive correlations be ween gene- 

?r55^^fud^dLf"l9rrrtr riS:\9r2! These low posi- 

tive 'correlations Lcome highly -significant with language disordered 
(Jansky and leHirsh, 1972) and dyslexic (Vogel, 1975) populations. 

Although a number of researchers have for j^^ :;^fifif3^'i, 

..at oral --a- knowledge i^ f.e'reirti^ns 

S:^ref Se:rprorei:es^L:rnor5ee^ clLrly defined Tha^ - we do not ^ 

know What aspects of -"^f f J^/^J^.rsr ' ^ is rt'clear^^hat 

some kinds of relations should exist among all these processes. 

This research was an attempt to explicate some of these P"P°^^^ 
relations brexa.ining the development ^amrp ru i ns ^^d 

language processing and -f^-^^^^,^;,: 1^ Ls ,he three'mode. of 
using the same types of li^S"^^'^^^"'^"^^^^ ,^^^l-__nt It can be a^umed 
processing. The crucial ques^.on is one °P;^^"^,,,^\3 thfinter- 

that all three processes change in time, wtiat is ^ interactions 

actions among these processes change in time and how patterns 

O 
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,^ ' nf readers- sood, poof and deficited. 

hoHv of knowledge on the development of oral language metalinguistic aware- 
ness a very meager bodv of knowledge on the relation of this development 
"r;adingde:elopment^and little on the relation of these developments 
to the development gf writing. 

The:Development of Metalin guistic Awareness in Oral Language, ■ 
The linguistic competence of. adults has been described, as the ability 
to Je jidgments about'utterances ; whether or -J^^^/J ^:P3i^^:r 
each other, are ambiguous, anomalous or nongrammatical on the ^asis of 
the structure of the utterances, the contexts' in which they are Produced 
or botrV^Fromkin and Rodman. 1979). Some examples of those intuitions are . 
the following: \. . ' ^ 

. ' John loves Mary. Mary is loved by John, (paraphrase) 

The turkey is ready to eat. (ambiguous) 

The apple ate the boy. (anomalous) 

Billed called up here, (nongrammatical) 

Such metalinguistic abilities. are evident during the early periods of 
bucti "^^"^^y^^ oirhoueh they do not take the form of talking about, 

language development, aitnougn Luey nut. ,T^t-v, i anonpap 

lanluaie structures. Rather, one observes P^^-^^^^-^^/'f , ^"^|"'f 

--5":iop bef^ri ofhersv-and that th. contents 1„ which .h...- .ntu.t.ons can 
be formed also- change "1th maturation (Menyuk, 13//)- 

. As an example o£ the first type of "-""f • "^^"/^^^"".^Srf^bu" ■ 
at- two veers a sentence such as "The. dog .pats the mother, is acceptaoie 

■ :^."°eci::ruL":ptable at three years "-^"'^l'; ^fZllX ll Z 
""irfl^Ur ir^:rbein"::rrv rihl; Tnl-.Jl~f:.nl determine 

;SS?; s ^^ malous than they can d»^^^^^ 

Taf rhSiL a Sit; d Sd Thn^ It appears that,.he 

"d^'ofd^rei™"-' o^ intuitions -""^""^"J-ieer^h^^rfli^injrco 
non^a^atlcallty paraphrase and amblgu y^^^^^^^ these^_^^ g^^^ ^ . 

":"pi:L' L°tu ro "thfSev^^^^^ent if'llngnlstlc Intuitions ^tallngulstlc 

■ =4:nta.rci— o-ur^-or^^^^^^^^^^^^^^^^ 

sitions (for ^Sh violate the rule of adjective cluster- 

,-#<^^?aroiriL:v"-r ^ 

. grammatical ity. the range of contexts ^""^ , ^he developmental 



Dhrase can be genera^ted (Hoar, 1977) and ambiguity deCec-ed '(Schultz and , 
•p5lon!4973) in oral language also cfiange in tim^, and have been delineated. 
Finally, what may be the case but has not been experimentally tested, is 
that intuitions about Isolated utterances are more easily fc^rmed than in- 
tuitions about utterances emb'edded in passages. There are, therefore, 
several fluestions about metalinguistic knowledge in oral language proces.s- 
inrwhich need to be resolVfed. How.ver , it is clear 
changes in this knowledge occur well into the, middle childhood years. 

Relations between Metalinguistic Awareness and Reading 

There'are three ways that the relation between oral language processing 
and development and written language processing has been viewed. These 
are- 1) that written language processing is dependent on oral language 
development or 2) that -both types, of processing and development -^/^P^^-^ 
on -the same saper-ordinate cognitive abilities or 3). that processing of written 
Material is initially, dependent on oral language knowledge ^^tXVlZ^llu,- 
independent in developmental stages that reflect changes la the level of acqui 
sition of oral language knowledge. It has bean arguGo that this last posi . 
tJoi ls the most explanatory (Menyuk, 198a). The gist o^^^^^^-^--^^^,., 
that, at least at the beginning of the reading process, what 

transformation of written material Into.^ral language-categories and relations. 
AS structural oral language knowledge is established ^^^^^ P^/^^^^-- ^ 

.automatic or so rapid ^^at it appears . 

■ of automatic processing has also been suggestea oy u b j.^^^^^-^c: anH 
Then, "Gradually this intermediate link, spoken language, ^isappears^nd 
I^itten languag'e is convertea int{o,a syst.m of signs that direct y symbolize 
the entities and relations between them." (Vygots.y, 1978_. p. 106). ^ 

- The above- view'is supported by some research' findings (^y^n, 1979) 
that level of knowledge of particular linguiscic structures affects the ease 
Tit^ ihici thes'e structures are read. Bowey (1980) found that sentences con- . 
tainin« structures- that are known to be early acquisitions were read more 
• auicSy anS wir fewer errors by 3rd. Ath, and 5th gtade children than were 
eiteiLs co^tfining structures that are f ^^^^^f^J.^cru e"dir;ot ' 

S S-p:&Ld^iffi^^^^^^ 
_t^5ifkrs^r?^:x- 
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acquired, some difficulty in reading sentences coptaining structures they 
are in the procfess of acquiring and read automatically those structures 
that are well-learned. This hypothesis h.is not been directly tested by ^ 
an examination of level of oral language knowledge of structures by indi- 
viduals and their their jreading of these structures in either sentences or 
passages . ' ■ ; 

Rftlations be tween Metaliryguist j.c Awareness and Writing 

Much current research on writing has focussed on the writing process. _ _ 
Scardamalia, Bereiter and other OISE researchers, for example, have studiea 
the writing development of elementary school students examining the cogni- 
tive and communicative demands made on early writers (bcardamalia, 1981; 
Bereiter, 1980; Bereiter-and Scaraamalia, in press; Bracewell, 1980; Hidi , 
and Hilyard, 1980"). Flowers arid Hayes, using protocol analysis of college 
and professional writers, have explored- writing as a problem-solving acti- 
vity, with writers having to access ahd control i^^^'^^^'^^S^^^^^^^jS^ ^ 
specific -plans and strategies (Flowers and Hayes, 1977 and 1979) .; Graves 
and his colleagues at- the University of New Hampshire^ hav^ observed..and 
recorded in great detail what elementary school children readily do as 
• they begin to write and revise, (Graves, 1975- and 1979; Calkins, 1980. 
Sowers, 1979). ;• • ■ „ 

Th<s research into the writing process, as well as other recent 
research (s3e Perl, 1979; Stallard, 197A ;• Britten et al, 1975) , has re- 
vealed the complexity of the comp/)sing process. Writing -is no longer- seen 
Is "n i^omorphL, linear, sequent^ial act proceeding through d screie stages 

of prewriting, writ_ins_and_revisina^Inste^^ 

-^^^I^^a^^^u^I^^^T^f^n idiosyncratic process which draws on a 
- writer's full" communidat.ive, cognitive and linguistic competence. The cur 
^it Research further suggests that because writing an informative and co- 
hesive text is such a complex task, writers- as they develop and become 
morHrofS-ient- have to learn how to control their substantive, rheto.rical , 
and linguistic knolwedge, that is, they learn to use •^J^^^-^^/^f^^'^^:^, 
and metalinguistic awareness. In sum, current, research into writing, and 
the models generated from this research, have begun to name the components 
of composinL indicating the .cognitive and linguistic P-"=.-^ ^Jf^^f 
within vnritlng, and suggesting how a. writer moves from fuzzy thou.,ht to 
. correct prose,' from idea to text. 

Most of the current research, however, has focussed on the ideational 
and rhetorical components of the process, on the constructive side of the 
'ompos?ng process: how meaning is composed and revised relative to constraints 
^r'audience information, rhetorical mode and syntax. Very little research 
Sas been do^e at the other end of the composing process: how a writer learns , 
accesses and applies his knowledge of written English while composing and - 
revising; Sow knowledge of ....ndard written English develops and is used m 

iig There has been little examination of how a writer's attention can 
^rn fr^m faithfully mapping and transcribing his thoughts onto papier ^ to 
higher level concerns such as substance, rhetoric, text cohesion, audience 
and style. < 

AS many researchers have pointed out, writing can be seen as a formal 
ooeration wherein a writer has to manipulate words in the absence of an 
i^ed ate context; the act of writing is conscious^ symbol manipulation 



^ 5 ' - . , 

^ -I J c/->innl • the sDoken word must be turned .into ' 

I^i?^r^r^.hrse^.reSfrs^wi?f rei;esen: Tound and .eanipg "-^^^J^^, . 

these w^rds musf be conjoined in sentences to be understood by a reader. 
(V ro-^y' 19.1;^-0isen, 1977; Bere.ter and Scjr^^^^^^ 

Meaning must be exchanged- in silence, '^^^^ ^^^^^^ the process 

from the noise, Suture and insxstence^o sp^^^ 

can misfire at several ^-f^-"^;? J ^^3^ is interested .primarily 

or transcribing words. Theretore, it a retr-ieVng, composing 

information. Because the content "^P^^^^^ ' "%"pii„ation of the 

Jsle Bracewell, 1980, for an example of research that focuses on form). 



PURPOSE OF.''Rr.SEARCH 

The first purpose of the current. /(^search was to examind tha development of 
comprehension artd productiorr'in wi:i'tt.en language of two aspects of /linguistic • 
knowledge-- knowledge- of ambiguity and paraphrase— whiih are knbvTi to develop 
in oral language -over the middle and- later childhood ye^rs and.on.iTito adult- 
hood.. As will be shown, preliminary findings indicate that there may be a. 
substantial- amount of individual 'yariation in this prDdess; the extent and 
nature of this varia4:ion warrants and needs further investigation. 

Another element of this first -purpo&fe of examining written response 
was "to characterize variation^ -on .both mechanics and ek^^ression. Mechanic-s 
is taken here tp include variations dh' capitalization,/punctuation, spelling, 
inflectional morphology and verb tense and aspect. Ttie expected areas of 
variation in • expression were syntactic (use of pronomial, passive/active, 
dative movement, fronting, and deletion) and' lexical J ' In light of the 
current concern amprrg pducators that students are notf performing up to ex^- 
pected^writing competence levels , thd.a. e^caminat ion ot variation in exp^fessiolK^ 
and mechanics may have theoretical and educational afppliQat ions. Our investi- 
gation up to this time has dealt only With the factior of expression and only ^ 
with children aged nine to eleven years. In progress is an examination of 
the factor of mechanic's in the data obtained, and wW are unable to report upop 
it at this time. ■ . " ' 



The secondary purp/seof the research was tb/examine the influences of 
reading ability as measured by currently used standardized reading tests 
(Reading Comprehension section of the Stanford AcWievfem^nt Test) and sex 
on the development of this knowledge of ambiguitif and paraphrase. Gibson and. 
Levin (1975) maintain that'"'the recognition of a iiaraphrase seems, intuitively, 
to-be the essence of comprehension..." In fact,/able readers are able to para- 
phrase- to remember the gist of what ■they iread' regardless o£. the production ^ 
task constraints, whether the task 'is free recAlMGomulicki , 1965 Fillen- 
baum, 1966;- Drum, 1974; Kintsch,' 1974) or, red<^gtj:4t-ion' of isolated components 
abstra"cted from the text (Bransford, Barclay,/ ^.cT Franks, 1972) . Mepory for 
prose is nol; necessarily a verbatim '.rendition o}c an iconic representation. 
Rather, it is the selectiorTand rearrangement of ' elfementS of the text into 
^'reasonable, efficient paraphrasp. - ' v - ^ 



PREPARATION OF SENjTEN GES AND PASSAGES * - . . ^ ^ ... . « 

(lexical, fronting, dative mov^ent, active/passive). . - . _ 
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. Four passages at each age level containing ambiguities were constructed. 

Each passage confined a different' type of ambiguity (lexical, pronominal 
sen"eLe phrasing, deep structure). Passages for each age group were .commen- 
surate wi?h assumed level of language abilities, i.e., length -d complexity 
of structures and subj:ect matter interests. Examples of these stimulus .tems 
are presented below: ^ 

.AMBI GUITIES 

• 4. Nan is standing by the teacher talking , to the little boy. ^ 
2. The coach askedyme how many times Jack beat Stuart. 
" 3 John played with the dog while'he was eating. 
A. Mary wanted to work with Sue, but I chose her. - 

5. Thomas walked home," his bookb.ag held over his shoulder and 

rubbing his/.elbow, . .' .• , ^ 

6. Do.youiwant/a tiger to chase 'you or a lion. 

7. Bob's speech- made the teacher angry. 

8. -The fat farmer's wife cooks all day long. 



\ 

\ 

\ 

\ 



PAR^JPHRASE SENTENCES 

1 The big boy sat in the baby's chair and broke it. 

2. His mother was waiting when he arrived home. ■ 

3 The money for the trip was raised by the fourth grade class. 

4. The teacher sent the report card to his parents. 

5. John sent every girl a valentine. ' • ^i^.^r 

6. The black and white^ puppy was bought by Jimmy s older sister, 

7. After school, Joanne stopped .at the store. - , 
8*. The teacher told us to stop talking. - 



Passages 



Rill was ' angry at John. He took his baseball bat. Sally ran to tell 
the principal! Ihe' principal promised to do something about it right 
away . — ' * • 

Mary Peterand JoS became friends last summer They saw each other 
e^errdaj at camp. Mary likes Peter better than Joe. ^amp won t be 
the same next year. ' ' ' 

Everyone knows Farmer Brown is ^.clumsy. JestSrday he ^-ll '^llX/fore 
while he was mending the fence around the cow pasture. The day "before 
a goose bit his hand at feeding time. 

PROCED URES ^ r • . 

— ■ — ■ A 

TASKS AT. THF. SENTENCE LEVEL ^ ' 

We have looked at the skills of paraphrase by examining each student's 
ability t^ Tetecrambigaity and to generate unambiguous paraphrase at the 
sentence^ level. ^ 



. * Subjects were asked to read sixteen sentences: eight contained 
omKi^uitv and eight -did not contain ambiguity. Students were asked 
to Xer'a^e the two (or u,ore) underlying sentences for ambiguity and. 
in hTs lay were" required to generate paraphrase at the. sentence , 

eve? Wit; unambiguous sentences, they were asked^to -phrase the 
sentence but keep the meaning the same. This procedure also allows 
Z Z possibility of detecting ambiguity in what - ^^^bt con ,der 
non-ambiguous sentences but . in any case, requires paraphrasing. 



SUBJECTS 

Subiects were sixty-two native English-speaking fourth, grade students.. - 
a.ges ni^e'to :i::en. selLted from public schools in a J^-^" ---'"^ 
suburb of Boston. Stanford Reading Achievement scores for the children 
ranged from a low of 42nd percentile ranking to a high of 99th percentile, 
IT'lLATr U of the sample fell between the A2nd and 62nd P-centile; one 
quarter (k) fell between the 79th and 99th percentile; and one half (-s) of 
our sample fell between these points. ^ 

Studentswith known reading/writing pathology were not included in the 
sample. 

READING RESULTS 
PARAPHRASE 

We have chosen here to" illustrate response to four ^^P^f f ^^^^^^^^^^ 
paraphrase items. Below are listed the items with their expected paraphrase 
mechanism: 

The teacher told us to stop talking, (lexical substitution) 

lie monej for the trip was raised by the' fourth grade class . (de-passiyi- 

zation) . ■ " x 

John sent every girl a valentine, (dative movement) 

His mother ""'waiting when he arrived home, (re-arrangement of clauses 
fronting) 

The resulting distribution of responses waa obtained from our sixty-two 
fourth graders on these items: 
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Figure 1 

Distribution of Responses for Paraphrase Senteiv.es 



Expected 
strategy : 



Lexical Substitution: de-passivize: 
"Stop talking" ^ " class trlp' ^ 



16 



29 



dative; 
"John's Valentine" 



Fronting: 
" Mother waiting " 



39 



Other 
strategy: 



14 quote "stop 
talking" 



21 attempted to 
([juote without 
appropriate 
punctuation 



1 dative 
movement 



9 lexical 
change 



1 lexical change 
(i.e., gave, 
wrote, female, 
heart, card) 

28 passive 



10 lexical change 



Inaccurate 
fl, paraphrase 
(sligl^t 
change in 
meaning ): 



i 



9 (changes implied 10 (omission of k 
threat or causality) , content items) 



8 meaning l5's 

3 deletions of 
content Items 



jAnoiiialoii.'i 
response : 2 
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Exemplars of the behaviors noted here are provided in Figure 
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Figure 2 
sTimuli: Paraphrase Sentences ^ 



Stimulus Sentence: The teacher told us to stop talking. 
Category: LeificMl 

Expected Strategy , ^ 

1.. The teacher told us to stop yapping. 
2. The teacher told us to.be quiet.. 

Other Strategy 
.1. "Stop talking," said the teachur^ 
, 2. Stop talking the teacher told us. 

^Inaccurate P'araphrase (slight change in meaning) 

1. We stopped talking because the teacher said no. 

2. The talking stopped after the teacher warned us. 

Anon^=ilous 

1. **stop talking the," teacher told us. 

2. "stop talking the," the teacher told us. 

Stimulus Sentence: The money for the trip was raised by the fourth 

grade class. 
Category: Passive/active 

Expected Strategy 

1. The fourth grade raised the mongy for the trip. 

2. The fourth grade earned the monfy for the trip. 

Other Strategy (Category: Lexical) 

1 . The~money-f or • the -vay^ge was-ra-lsed-by-t4ie-f our-t-h-grade^-— 

2, The money for the trip was collected by the fourth grade. 

Inaccurate Paraplj?rase (slight change in meaning) 

1. The''money was raised from the fourth grade. 

2. The money for 'the trip came from the fourth grade. 

Anomalous . 

1. 'The trip forlbhe money was raised by the fourth grade class. 

2. The money for the trip wa raised by the fourht grade stunts. 

3. The money for the vacaiton was loned by the forth grade. 
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Stimulus Sentence: John sent every girl a valentine. 
Category: Dative 

Expected Strategy 

1. John sent a valentine to every girl. 

2. John gave valentines to every girl. 

Other Strategy (Category: Lexical) 

1. John sent every girl a hart (sic). 

2. - John wrote every" girl a valentine. 

Other Strategy (Category: Passive) 
^1. Every girl got a valentine fi^om John. 

Inaccurate Paraphrase (slight change in meaning) 

1. Every girl had a valentine from John, \ 

2. Johns m.^ther told John to send a valentine card to every 
girl in the class. 

Anomalous Response r. 

1. A girl got a valentine by' John. " 
' 2. "every girl got a valentine" from John (sic). \^ 

Stimulus Sentence: His mother was waiting when he a7:rived home. 
Category: Fronting 

Expected Strategy 

1 ^>rhen he arrived home his mother was waiting. 

2 V^ien he arrived home his mother was waiting for him. 



Other~-St-rategy- (Category: ^LexlcaL) ^ : — 

1. His mother was waiting when he got there.' 

2. His pother was waiting when he came home. 

TnAc curate Paraphrase (slight change in meaning) 

1 His mother was waiting for his father when he arrived home. 

Y jiLy's mother waited, waited and waited till Jimmy cam home (sic 



Anomalous 



i; Home arrived him while his mother was waiting. 
2. "when he arrived," .home his mother was waiting. 



A<5 mav be seen, students were most successful in paraphrasing sentences 
with optionally positioned phrases, and least successful in forming the da- 
tive Because tSe dative may also be successfully passivized, and these , 

Mldren quite successful on passive sentences It is not surprisxng 

manv nf rhem chose this option instead of- the dative. The passive, 
h": vrr:^P e fs to s?;.ie,some children, as may be seen by. the large number 
nowever, cipH j rateeorv lexical substitution, engendered 

nf rjnnmAloiis respouses. ine lasc cautiguLy, j-c^j-v.^-!. 

n un^^^arstratesy, probably because^of its verb communicat on and^b- 
cause of the mode of the paraphrase task, i.e., writing. I 
response of students to this sentence was to attempt to punctuate ^ 
direct 'uotation. However, many children did attempt to change vocabulary. 

AMBIGUITY 0 

The following figure indicates the rough distribution of responses . 
to four representative ambiguous sentences by sixty-two fourth grade ch^d- 
ren. Sentences: _ 

John played with the dog while he was eating. (atrbiguous 
promonimal reference) . 

The coach asked me how many times Jack bean Stuart. 

(ambiguous lexical item) . • 

Would you rather have a tiger chase you or a iion? - 
(deep structure ambiguity) 

The fat farmer's wife cooks all day long. (surface ' V 
structure or- brackete4 ambiguity) 



Figure 3 

Distrlbut.ion of Responses for Ambiguous Sentences 



Pronominal : 
John/Dog 



rotaliy correct 
(botl/readiuRs) "^12 



Lexical: 
...Beat Stuart 



11 



Deep Structure 
Tiger/Lion 



Surface Structure 
Farmer *s Wife 



One reaoingonlv 29 



27 



18 



Paraplirase 

retaining 

amblRuity 



lA 



31 



19 



27 



Anomalous 
response. . 



i 10 



15 



16 



Representative responses 



for each of these categories are provided in Figure 4, 



0. ' 
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"Fig ure 4 
Stimuli: ^Ambiguous Sentences 



Stimulus Sentence: The coach asked.me how ..any tines Jack 

Seat Stuart. 
Category.:-- Lexical Ambiguity ' 

^tTotallv Correct Response " _ , 

1. The coach asked Jack how many times he beat Stuart in a fight. , 
Jack beat Stuart in the baseball game. , ^ ^ 

How many times did Jack beat up Stuart asked the coach. 

2. The coach asked how many times Jack beat Stuart m the 600. 

Para phrase Ask But Re '-^'-'ns Ambiguity Response 

1. The coach wondered how many times Jack beat Stuart. c.-'^rt 

2. The coach wanted me to answer the gustion (sic) did Jack beat Stuart. 



Single Reading Response 

1 The coach asked me how many times Jack won. 

The coach asked me how many times I won Stuart. ^ _ 

2. Coach asked me how many time Stuart beaten "P^^^;. "^^^^^^^^""^ 
How many times had Jack beaten up Stuart asked the coach. 

Anomalous- Response 

1. The coach was talking to tne^about Jack and Stuart. ^ 

2. Beat him .in racing and stuff. 

* ^ . ■* . 

stimulus Sentence: John played with the dig while he was eating. 
Category: Pronominal Ambiguity . . - 

... ^ 
Totall y Correct Response 

l John played wifch the dog while the dog was eating.' 

_jnhn played 'with the do g while John was eating^ 



2 John played with the eating dog. 

John was eating when he played with the dog. 

cjino lP Reading Response 

1. John was olaying with the dog and eating at the same time. 
A.S fie was eating he fooled with the dog. , ' ^ 

,2 The dog didn't mind John playing with him while the dog eat. 
\. The dog vas being play with while he was eating. 

RetainMmbiguity 

1 WhileMpfin played with dog he was eating. 

2. John vaWaying with the dog and he was eating. , 

Anonalous ResDor.s'e^ , 

1. John played.witRxis (sic) dog in the backyard. 

2. He pat the dog. Replayed catch. .. 
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Stimulus Sentence: The fat farmer's wife cooks all day long. 
Category: Bracketing Ambiguity 

• Totally Correct Response 

1. The farmer's fat wife cooks' all day long. 

2. The wife of the fat farmer cooks all day long. 

Single Reading Response 

Fat Farmer i ..^ V 

1. The^at farmar has a wife that cooks all day long. 

1. The wife of the fat farmer cooks all day long. 

Fat Wife * 

1. The fat lady cooks all day long. 

2. The chubby lady cooks all day long. ^ 

Retain Ambiguity 

1. all day the Fat. Farmers wife cooks (sic). 

2. The Fat Farmer's wife is a all day long cooker (sic). 

Anomalous Response 
, 1. She is being cook all day. ,^ ^ 
.2. cooks at the stove all day -(sic). 

Stimulus Sentence: Do you want a tiger to chase you or a lion? 
Category: Deep Structure Ambiguity 

Totally Correct Response • ' 
\. l^at do you want to chase you a tiger or a lion. 

Should a tiger chase a lion or ;you. u . • 

2.' Do you want a tiger to chase you or do you want the tiger 
to chase the lion (sic). 



Single Reading Response 

1 I want the tiger to chase the lion. 

I wan^t (sic) the tiger to get the lion. 1 
2. A tiger or a lion will* chase you. 
Which one will you chose (sic). 
Do you want to be chased by a tiger or a lion? 



Retain Ambig^uit y ■ ^ . ■] 

1. Do you want a tiger to chase. you or else a lion. 

2. Do you want a lion to chase you or a tiger. 

Anoma lous Response •> _ ^ 
1. Would, you like a bi£ striped cat to chase you or a big yellow one. 
2V , Do you want to be chased by the ball team. 



O no 



ERIC 



As may be readily observed, pronominal_ reference waa easiest^for 
the fourth graders to disa'thbif-uate , both in terms of number of correct 
responses and .minimal number of anomalous responses, while surface struc- 
ture-ambiguity was most difficult for this group on the basis of thasa 
criteria. These results are ' somewhat in variance with the results ot 
Shultz & Pilon's (1973) finding that lexical and surface structure am- 
biguity were those first resolved by young children. It is also interest- 
ing to note that children found lexical ambiguity difficult to perceive 
and to resolve, i.e., they did not find, it ambiguous. Werner and Kaplan 
(1972) found developmental changes in finding the meaning ot a nonsense 
word that reflected an increasing ability to disassociate a word from a 
particular sentential context. In summary, our choice cf items may have 
prejudiced the results to some; extent. / 

■ EXAMINATION OF SCORES BY SEX 

READING SCORES (STANFORD ACHIEVEMENT) 

Reading scores were analyzed to che.clc' for homogeneity of reading 
) ability of male and female fo^irth grade readers . • No significant differ- 

ence in overall reading ability was found for the two groups (t=1.02, n.s.) 
While performance on the parap\.rase portion of our battery was 
■• consistent with- these findings, showing no significant difference by sex 
/t=. 315), boys performed significantly :tiore poorly on the ambiguities 
iubltest thaj: dL the girls (t=2.i;. P <.05, 2-tail) ; this difficulty 
cannot be explained by particularly poor reading abilities of our boys, as 
their reading achievement scores do not differ significantly from our 
y girls." ■ , 

CORRELATION OF SUB-TEST SCORES WITH READING ABILITY ^ 

We have examined the correspondence between fourth graders' >perf6rm- 
ance on our ambiguities and paraphrase tasks and their reading achievement 

^"""^Ability to paraphrase appears' to be highly correlated with reading 
ability in our sample (r=.43, p-< .001 , 2-tail) . 

That many of our ambiguity and paraphrase items appear to tap the 
same underlying skills or proc/esses may be seen from our analysis ot these 
items against each other, showing that performance on paraphrase and ambig- 
uity items is^ significantly correlated J^^-^^^' P < • 05 .■ 2-ta ii j . 

DISCUSSION 

This study of knowledge of paraphrase and ambiguity and r.he translation 
of this knowledge into reading and writing performance indicates the 
necessity of taking into account ihis knowledge in both the . construction 
of appropriate reading and writing materials and in reading and writing 
instruction for students of varying ages. Insight into strategies used 
in the gradual acquisition of fuli" competence in these areas., and other 
areas oi meta-linguistic abilities will give further evidence of tne 
strategies used in the exercise pf reading and writing and their dev 
elopment. This information may be applied to program development. 

In Studv Two'(p. 26, belo^^) we havl extended this investigation 
to other age groups: seventh graders, tenth graders and <;olle^e 
freshmen. A comparison of the performance of high and low aoili y 
groupings of stuLnts at the various grade levels on our tasks also help 
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establish the importance these two skills for reading and writing - 
achievement in general. We will also be dealing with the mechanics 
factor "d developmental changes in this factor The most obvious area 
of application would seem to be curricula for .the "^^^^-^ 
skills of functioning with written language within the language arts. 
Skill in paraphrase and disambiguation will be important for students n 
dealing successfully with readings in all content areas, especially math 
science and the social studies. A finding of relatively late acquisition 
of cert;in specific sub^-abilities may well provide tV.e basis for carefux 
scrutiny of materials and expectations for .reading and writing during the 
schooi years. Further, our data indicate that development of curricula 
."ich engag^ the meta-linguistic abilities of students-may- have general 
cpnsequences in their overall reading and writing competence. 

\JRITING RESULTS . ' - 

I •• " 0 . ■ 

-' Variation' in Mapping and Tra nscribing 

To demonstrate paraphrase and disambiguation competency, the £o|;^th 
traders had 'to write sentences. We see this language processing/production 
mi ls h^aving three routines: 1) the writer has to silently genera e 
TrlLticanAorrect sentences^^^ 

a fprept sentence: tnis is a ictn^uc i^^c ^^i. ^^v.^>-' c . i_j 

a cargec beuucuuc ^ "n^r this oaraphrase or disambiguation, 

^ fn TTfln coDV from bis mind onto paper, cnib pcu-d^rin-ao o ' 

to map, copy i.rum faithfully represents it on the paper, 

holding this sentence in mind as he taicntuj-j-y . ^ , r.r'nA.^nc. \ 

th±l is a l^ingua^e-mapping task; and 3), the. writer has to produce a 

.\ .^^^rhnrnaraDh rase or disambiguation in the correct written 
foS""h is 1 .nare-tr^n^cribing task/ The sentences written by the 

Due to this c-fl^;-"°^^^^^^4^^,,,f:^body a mixture of the options and 

- the sentences written by the subjects eiuDuuy ..ooks and 

constraints inherent in the three P"=«=^^-f^P^'^°t;=^ "'^J f^^.'^^./gr „ore 
variations in inritten response, i.e., students "fY ° J -„ 

errors-.^ .anrot reedil. ^^^-Jf L:„r hf c r airirt'rortine'in the 
■•:::rarpj: eL"of^itinrp:;:;hrases end disa„his„ations presents th?)^ 
LcessarJ and suEEicient prohle. ^J^f /iii-.-r^fi e "T^ ^one^ for 

rpallv have the correct lexical paraphrase in mind ( The money was 
mind.. 

Analyzing the Writing . " . 

Even thonsh we "-ot he snre °* ^f-"f /.-.^-..r^SI^^ ™:^5:i:r ' 
hy Characterizing and coun ng ^^,» ^-J;,^'„,„ „„„ „i,„Ues in 

jrijfnr;«a^»""-" "rs? that's: °' ■ 

- rariHfs'tr. :-"U??5 ;paraphrase 



and disambiguate, also results in these paraphrases and disambiguations 
being better -written, that is. containing fewer errors in grammaticality 
and mechanics- than the students who had trouble^ with the metalinguistic 
processin-g/product^on tasks of paraphrasing and disambiguat.ing target 
sentences. 

Constraints of Writing 

•Errors occur because subjects violated ".the constraints of written 
sentence production. Some of these constraints govern both spoken and ■ . 
written language (syntax, semantics and morphology) . .while others 
constraints are peculiar to the written language (punctuation, spelling 
and capitalization). A list, of the constraints which could be violated 
are as follows: ~„ , 

■ 1.' Syntax — Ungrammatical or nojistandard sentences resulting from 
a)' words.^ifcing; b) inverted- word' order; and c) errors in verb tense or,- 
usage. • •' 

2. Morphology — Errors in verb and noun inf l^ections . 

.3. Semantics -- Anomalous sentences or anomalous 'words within 
sentence (sentence frame dissonancfe). ; - ■ 

A Tra^nscription or Mechanics ~ Errors in punctuation (end or 
internal), spelling (copied or new words) and,^capitalization , 

Options of Writing 

Since the written responses of the. students were .circums^ibed by_ the' 
sentences to be paraphrased and disambiguated, errors in resafenses might 
also be correlated to the options available to complete the £ask.. Writers 
majVary in the number of words and/or sentences needed «:o/orrectly com- 
plet^ the task; 'and writers mky also vary in the number of /new words intro- 
Si'-d.' The number and type of erro^^ might, in 'fact, be . ^f,^lJ^J^ 
syntactic and. semantic options the lubject ^employed, i.e., Better Readers 



syntactic and. semantic opLxuiit. ui.c^ o.-^j -.-r--^ • d^o^^vo" mav 

may use fewer or more words to complete the task; or "Poorer Readers may 
introduce more new words and therefore make more mistakes because they 
are also poorer wri ters. 



The. following options were available for paraphrasing ^"^/^^^"'JJf- . ^ 
uating (Sotice that a writer has no , transcription options and morphologica 
options that are constrained by syntax.) , - 



task. 



1. Syntax -- Word order and verb aspect can, be altered to complete 



2. Semantics -- New words and/or phrases can be addea "^^f ■ 
task O ptions are particularly interesting because they lie at the hearty 
orm;talins^istic awareness: who has the most facility jith and knowledge 
about language. . . ■'^ . . 

METOOD OF DATA COLLECTION " . 

, to' analyze and 'characterize the errors we viied the students into 
t^o groups: ^-1) the "Better Reade^" who scored 80,' and above on, the 
Rrad'ing comprehension section of the Stanford Achievement Test: and. 2) the 
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"Poorer Readers" wHb scored below 80 on the same test, 

Iteuis Analyzed * . ^ ^ * o * ^ * 

^ata for the following items were collected: 

' / ' ' ■ 

" 1) 'Number of words written , 

2) ^Number of sentences written'. , 

3) Number of .errors (see //6) 

4) New words introduced 

. 5) Spelling errors of words, introduced 

6) Syntactic Errors . . 

a) ungrammatical sentences , including sentence fragment 

b) articles 'missing » ^ , . 

c) verb missing. 

d) noun missing ; ^ . ' 
ej particle • 

f ) infinitive ' . . 

g) preposition ungrammatical^ * ^ ♦ 

^ i) run-together sentence . 

7) Morpjiological Errors \. 

a) vetb 'inflections 

i. past 

ii. 'progressive ' / 

^ • iii, present (subject-verb agreement)^ 

b) noun inflections ' . : 
i;' plurals 

• ^ ii. posses siv^e ^. 

8) « Semantic Errors ^ 




t 



a) 'nonsensical sentence ' ' . ^ , . 

b) anomalous words " . ' ■• , . 
,9) Transcription'' Errors . . - 

a) end marks of punctuation 

■ ^ i. period. - ' / - . 

. ii. question mark ■ ■ * " • *" 

■ b) intemal-punctuatioi;^- ^ - " ^ . " \ ' ' 

i. apostrophe . ^ 

, * ' ii. quotation marks . . 

iii. commas . , ■ • ^ ' 

c) spelling/copying w6rd^s in target sentence , 
capitalization and lower case letters ' * 

■ RE SUITS . ■ . . ,'- ' " ,\ 

The parformance of better and poorer readers is reported in Table I . 
below ?he data were collected individually for paraphrase ^-^^^-ty 
tasks, and. totals for type and token compiled; most of the results which ^ 
follow are from the combined totals. - - ^ 

■ 1 . Number of Words • * ' .4^ 

Both groups - the- Better and Poorer Readers- generated .approximately 
the same number of words to complete the tasks.' 
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Table 1 

ANALYSIS OF THE TOTAL TOTTING ERRORS OF 
GOOD AND AVERAGE READERS , 



Syntax , 
M6rphology - 
Semantics 
Transcription- 




Good Readers Average Read 

25 errors 5a errors 

17 I 57 

7 ^ 25 



. 154 



203errors' 



332_ 

467 "^rrors 



Total Errors 
Total WOr^s 



Total Errors * 
Total Sent 



6.3% 



13.4% 




2. Total Number of Sentences 

The Better Readers generated more sentences to complete the tasks. Th^ . 
averaee length of sentence was longer for the Poorer Reader, this average 
Tenrence ^as significantly larger for the Poorer Reader's paraphrase task. 

3. Total and Type of Errors ^ „ ; • ' 
The Poorer Readers made-mofe than twice the number" of er. - syntax.. 

whereas the Poorer Reader made approximately one error per sentence. 

4. New <Words Introduced • ' 

Poorer- Readers introduced on the average more new Words ^Jj^"/^"" . 
Readers on the paraphrase task, the Pporer Readers introduced almost twice 
the number ofVw words than the Better Readers. Poorer Readers also had a 
Mgherpercentage of new words^.to total words than Better Readers. 

5. Spelling Errors of Wo rds Introduced 

■ ^^^A fV.o wnrdc; thpv introduced six timas more 
Pooref Readers misspelled the woras cney xm.L.-u 

frequently than the Better Readers.- 

6. Syntactic Errors 

Poorer Readers had twice as many syntactic errors as Better Readers. 

7. Morphological Errors 

■ Poorer Readers made approximately three times as many inflection errors 
as Better Readers. 

8. Semantic Errors ' 

Poorer Readers had thr^e times as many semantic errors as Better 
Readers. 

9. Transcription Errors 

many mistakes. 

DISCUSSION 

poorer Readers made more than^tw^^ 
Readers in each domain of ^^^^ punctuation and capital 

transcription. ..-..rors "^^^^ [ researchers' ability to determine the 
letters), however, did not affect /^^"j7^,%__-^rase and disambiguation, 
subjects' success on .l^'^'-^'^fX^l^^^^^^^^ plausible' tT.at 

The problem with transcribing can be paiceiiea ouc . i 



errors ia transcription —the final routine or component^of the thsk — 
reflect the subject' s^ack of familiarity with written English.^-- That Better 
Readers are al^o better in English mechanics might be explained in tvo-_ways: 
n Better Readers i -re had more exposure to written language and are model-...^^ 

ing the form they have read; and/or 2) Better Readers have had more practice 

and/or drill ih writing and therefore they know more and are more careful 
about their writing. Regardless of the explanation, Better Readers can be 
considered to have enhanced metalinguistic awareness in that they "e .more 
aware of the constraints of the writteft language and therefore seek to 
produce a text which imitates the correct, form of writing. Poorer Readers , 
on the other hand, may be poor transcribers because one part of being 
poor reader is having problems paying attention to both surface structure 
and meaning (LaBerge. and Samuels, 1974). For the Better ' . 

surface structure decoding becomes automatic and attention can be given to 
the deeper meaning aspects of the text, those very meaning aspects that 
are tapped by the paraphrase and disambiguation tasks. Lending supporto^ 
tZ notion that the Poorer Readers have more difficulty with surfaces is that 
the Poorer Readers made nearly three times as many copying errors (the 
word wasi\ready present in th.e supplied ^ext) as the Better Readers and 
the Poorer Readers misspelled new words they introduced into the text, 
six times more frequently than the Better Readers. ^.^.„n r,;,rk^ 

Poorer Readers made end punctuation errors (period or question mark) 
more than twice as frequently as the Better Readers (PR-128 errors: B^.- 

errors) Ihis probiem with sentence ending might have been more glaring 
had the subjects had to paraphrase or disambiguate a passage of successive 
sentence for then sentence boundaries would have been crucial for completing 

he task. Nevertheless, the failure of the Poorer 
boundaries begins to suggest a lack of sentence closure, namely that the 
■uorer Readers might not be attending^ to sentence endings marked in the 
w^iJten language by end punctuation. But since the task required only a 
slllle sentLce,.the lack of end punctuation appears careless and not a 
Tiscue which ca; be ascribed to some ^underlying -guistic P °J ., 
In sum, errors in transcription are errors in surface realizations and 
^ .;,nnnt- readilv be interpreted as miscues stemming from an underlying 

ng isti: co^lfusion^ 'if ve were to examine -^^^J" /^.^^^.f ^'^^"'^ 
and find intra-student patterns of error," we might conclude that the 
Sudr might have a Pa-i-^ar problem perhaps rule con us^ 

Jrr"i:rurs! \re^i:p "aia^rS :Lnof rsc;ibr:rrors in the traLcribing 
process ^o problems in language processing. Although students with enhanced 
metalinguistic awareness as judged by their success on the Paraphrase and 
disambiluation tasks definitely wrote more correctly, we have 
of attributing this ability to metalinguistic rareness the metalinguistic 
awareness which resulted in the Better Readers .^^""^f 
paraphrase and disambiguate.' ^^at the P""°^"'=^^/"^"'^""-^". 
^ , i,«,,«,„^T- that Better Readers have enhanced taciiity 

scription do suggest, however, is that getter reader, 
with producing language which matches the form desired by the adult reader. 
Perhaps it is just such an awareness of fitting one's language to ^e 
demanL of the task and the audience which might be considered an important 
'aspect of metalinguistic awareness. 

Errors in ^ynr— , Mnrphnlngv and Semantics 

The-prablems-that the Poore.. Readers had in producing ^ 
that were grammatical and coherent (not anomalous) is a problem different . 
than transcription. In this case, errors in production can be seen as errors 
in eit^ef generating an appropriate paraphrase/disambiguation - a 
orocess'ng problem -- or a failure to map the appropriate answer onto , 
paper --a mapping problem. One possible explanation of mapping errors might 
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be that the subject, by paying attention to producing an appropriate 
paraphrase or disambiguation may be unable, to control- other syntactic or 
semantic -.factors needed to generate . a_grama^ica,_se^ « ■ 

syntactic -f actors -rncnrde-attention to verbs (tense, inflection, agreement 
wl?h subject, use of all-purpose -got"), noun inflections (plural and 
possessive), articles (deletions' and substitutions) and word order (posi- 
tioniAa of modifiers). Poorer Readers had more than twice the number of_ 
verb problems as Better Readers; three times the number of noun problems, 
^^Ice the number of article problems and three times the-number of word order 

''"''''semantic factors are also, present when producing a meaningful sentence: 
the introduction of an anomalous word will subvert the intended meaning of 
the sentence. The Poorer Readers introduced anomaly more than three times 
as frequently as the, Better Readers. This also suggests attentional problems, 
hav n^fo generate an appropriate target' sentence while attending to other . 
-sentence constraints may put a strain on the Poorer Readers l^-S-J^^^ 
-caoacities resulting- in more errors. But since we did not correlate the 
erfor o a P^rticufar subject with the same subj ect ' s.errors ^^T'^llT 
and disambiguation, we cannot suggest that because paraphrase and disambigu- 
ation seem to call on identical processing capacities as S^^"^^^^?/ 
grammatical, coherent sentence, a subject who had trouble P"f°™J^S 
paraphrase and disambiguation, tasks also had P"^!^"'^^" J^^"^ 

and semaritics.. We can state, however, that Better ^"f ^= ' ^^f^^"f ' ' 
rrfake far fewer errors in syntax, morphology and semantics than Poo^^" . 
SaLrs;ind it seems reasonable to conclude that this competence with syntax, 
morphology and semantics is a result of the Better' Readers" enhanced , 
^''-'T^^T^^en given, an o.al -sk wherein each subj ect had to " , 

u • J >i,-c:nn,>,Sa„at-P orallv we could state that faulty paraphrase . 
paraphrase and disambiguate oraiiy, we <-uua.u =. . „ „,.„-Kiom 

and disambiguation is clearly a .processing, not a mapping P^^oblem. 

interesting aspect of this question is' the words deleted by the subjects 
co^ lete the paraphrase task. 'Both Better -^"^-^^fj^norfs ?R-26 
deleted comparable numbers of words to finish the '2°/"^^ ^' J^lf 

words), yet thV Better Readers could delete non-essential words and still 
raraph;ase corlectly. The Better Readers' ability -"^^^ ^f/, 
and generate alcorrect paraphrase may be a further indication of their 
•metafinguistic lability: Better readers knew what and how to paraphrase, 
whrreaf^he PoJrer Readers deleted words needed to demonstrate correct ' ; 
paraphrase. .3e other side of this question is the number of words added. 
?oorer Readers ^dded more words than Better Readers more "-/s^^^n - 
needed to complete the task, once again suggesting that Better Readers 
have more control and facility with their language. 
1 , 

Implications ! - • . . 

Research into composing has concentrated primarily on the ideational, 
functional and Rhetorical side of writing: how writers access compos. 
Ind evise idea^ and language. Little research has been done -^^ejorn, of , 
writing - the Japping and transcribing of meaning. .Yet, the finished 

[III Save sufficiient control over both their thought ^nd the written 
langua'rthat thW canlmatch their mind to paper without introducing 
■ extran^ou or anLmalou^ words or gene?ating ' ,,,, 
Successful writers can ^also transcribe theii .anings ^^^^^f^^'^l'^/.^^l^^. 
Pnc^Hh reDlicatina th^ forms of the written language they have read, good 
^;ftrr^sp:flrraPab?y well and control their punctuation to be certain 
their writing coi^municades their meaning (Calkins, 1980). 



' This study concenfratad on the developing writer's avareness of form 
end suSist^thlt hetter To.Ttl'" 
the. to complete a Uhguage P^-JJ= "J^f " "nd ^o^e aosely to for.s - 

Z^^^ hre'rektf »"^er ^^^^ 

mechanics) - end by ==J"f ding, - a better vrit r^ „i_disa»blgaete 

suggests that poorer readers ""'^J"'" f°„=a^„,,j .i„\heir vritter^responses . 
well, lacked other metalinguistic stalls evi.uenceo , , that 

Although much more research is ""^^^ • " „'f,^//,1;;^;^e°stand a text. 

^?i"r:arinrrap*i;y"i;di::Srf"iu""uf lang^l^e'which reaect,s the . ' 
feadrr's ^lnsi'tfvit^ to and knowledge o£ a "^hly constraine symho^ ^ 
•vstim. It does not seem surprising-, therefore, that the better re 
iere the better writers (see Evanechko, ollila and Armstrong, 1974, for the 

""""Elim^n^i:; IZll :tid:;ts":e-:orrs":ers?ii in school when they can ' 

- ^BB—t :r :nrr:yrr-of mrin— is- 
::::yiuS:s 4^ 

means success in the tasKS, ana tne u ^^^Viorc; What is needed now 

:rarLi=irofire"irof=^^^^ 



examinati6n of ^^^^^if^^V^^^J^^^lin workbooks or persoaal writing better 
match form and meaning, i.e. ^^^/"^^^ ""f,., iggo) . Behind These 

in improving -^---^f,,-flf3^,:35^^ )'1fes Nueces; in formal operatio 
concerns are three. overriding issues. U. metalinguistic ability; 

the ability to manipulate symbols-- correlate wih me a g 



or do speaking, listening, reading and writing all .ap g 

of-th. options --r'^^e-L'in^^hfgrrwth'^f X'rand ' transcribing. 



form develop : 
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•A second study was carried out with a small number of high (above 
the 90th uercerttile) and low (20th to 40th percentile) fourth, seventh tenth 
graders and normal and deficited adult readers. Materials developea for 
lach of the metalinguistic tasks (detection and correction of anomaly and 
rongrammaticality. judgment, and generation of paraphrase -^^^^^^^^^-nt ^d 
clarification of ambiguity) were presented xn three modes: reading, writing 
and listening/speancing. The trends observed in the data appear to _ 
provide "me preliminary answers to several of the questions posed in the 
introduction of this report. . ^ 

Research Plan 

A. Subjects ' 

criteria for subject selection were, the following: age. socioeconomic 
status, and reading and writing achievement. 
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Eight subjects were chosen in each of three age groups: 

Group I (9-11 years of age) ■ ■ . 

Group II (12-14 years of age) 
Group III ( 15-17 years of age) 

In addition. 16 adults (over ^0 years of age) 'were selected. 

Socioeconomic Status 

All participants in the study are of lower-middle socioeconomic status 

Reading Achievement 

<5„hnprts in each age group were evenly divided into good readers and 
deficited're^ders. ReadKg'per?ormance was identified by using two criteria 

1 ^H^r^r,c nf crnhiprfs' reading performance as good, 

1. Teacher evaluations or suojecct. Lcauj-ng, f 

average or 'deficited. 

2. Reading achievement test scores. The following tests were used: 

9-U vears -Oates-MacGinite Reading Test with Subtests 

12- 4 years -Gates-MacGinite Reading Test with Subtests 

15-7 years -Gates-MacGinite Reading Test with Subtests. - 

idutts -Stanford Diagnostic Reading Test with Subtests 

Reading performance was defined in the following manner: 

Good - 90th percer.tile a.-d above 
Deficited - below 30th percentile ^ 
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Procedure 





were four areas of meta-linguAst^c .awareness ^^^^^ four modes 
that were assessed in the. context of single s^tences and p 
s a list of^the areas and modes that were assessed: 



Modes of Processing 



Metalinguistic Tasks 



Oral ' Written 
Listening Speaking Reading Writing 



Anomaly 



1. Disjunction 
.2. Causal 



3. Conditional 

4. Temporal 



Nongrammaticality 

1, Morphological 

"2. Adjective Clustering 

3. Adverbial Use 

4. Preposition 



Paraphrase 



Lexical Substitution 
Passive 



4. Fronting 



Ambiguity 

1. Pronominal Referent 

2, Lexical 

3. - Deep Structures 

4, Bracketing 



3. 



Dative Movement 



J 
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n Practice Period, 

Before each presentation of stimulus sentences or passages, subjects 
were given two examples to ensure that they understood the nature of the 
task. Practice items were not those used in the assessment procedure. 

■ i: Application of metalinguistic awareness in processing sentences 
Sentence Stimuli 

Below are samples of sentences for each stimulus type. 



Example 

Sally likes apples, but she likes bananas. 
He broke his leg because he went' to the hospital. 
If he puts his boots on, it will rain. • 
While he stood on the shore/ he waded in the water. 

The Martian ship unin,tergrated when it hit the 

atmosphere,. * ^i 

The piastic big round ball fell off the table. 
He wanted to play much. 
He broke the window by a hammer. 

The teacher toid us to stop talking. 
The money for the trip was raised by the fourth . 
grade. 

John sent every girl a valentine. 
His mother was waiting when he arrived home. 

John played with the dog while be was eating 
The coach asked- me how many times Jack beat Stuart. 
Do you want a tiger to chase you or a lion? 
The fat farmer's wife cooks all day long. ^ 



Type 

Anomaly 

Disjunction 
Causal 
Conditional 
Temporal 

Nongrammaticality 

Morphological 

Adjective Clustering 
Adverbial Use 
Preposition 

Paraphrase' 

Lexical Substitution 
Passive 

Dative Movement 
Fronting 

Ambiguity 

Pronomial Referent 
Lexical 

Deep Structure 
Surface Structure/ • 
Bracketing 

Sentence Tasks 

A. Judgment Tasks 

f Paraph rase: listen .to two sentences and decide whether they have 
■ 2. Zli"T^len to. sentences and decide whether they i.ply'. ore , 

3. J:orgr:"aii?;: listen to sentences and decide whether they a,e 

4. ^omS; listen to sentences and decide" whether they are cSrrect.- 

■ T^aphrase: read two sentences and decide whether they have the same 
2. ■ MbiguUy: read sentences and decide whether they imply morejthan one 
meaning. 



Jo- 



. • 30 ^ 

3 Nongrammaticality: read sentences aad decide whether they are correct. 
4. Anomaly: read sentences and decide whether they are correct 

B. Productioii Tasks 

Listening- Speaking - , . , • „ 

T Paraphrase- orally rephrtfse sentences without changing the meaning. . 

1 Ambiguity orally explain two or more meanings for ambiguous sentences. 
3". Nongrammaticality: ,orally correct errors^in sentences. 
A. Anomaly: orally correct errors in. sentences. 



Readin g-Writing . 

\ Paraphrase: rewrite sentences without changing , the meaning. . 

2". Ambiguity: write two or more' meanings for ambiguous sentences.' 

3. Nongraramaticali';y: write corrections to sentences. 

4. Anomaly: writa corrections to sentences. 

2. Application of Metalin g uistic Awarene ss in" Processing Passages 

The role of context was examined in the processing of .passages. As 
stated previously, distinctions between good and deficited readers may be *ound 
in how each group, uses context in varying metalinguistic «^^^ks There is 
evidence which indicates that good readers ignore "^^^^^J'^f ^^J'^J^^^^^ders 
oassages (Gibson' and Levin, 1975). However, it is possible that good readers, 
using'coniext information, 'will be better abfe to detect anomaly, Pa-pbrase and 
■ambiguity in a passage than in a sentence, whereas processing a passage may 
olaie W strain on'the capacities of deficited readers, therefore, detection 
and correction of anomaly, detection of paraphrase and detection and disambiguation 
of amMguities will be assessed with passages. Nongrammaticality was included , 
to assess the hypothesis that good readers ignore them. 

Passage Stimul i 

- Below,are examples of the types of passages used. 

!"Texical substitution Dan's family went on a trip to a zoo. • They 

.1. Lexical substitut ^^^^^^ for hours looking into different cages. Dan 

liked the gorilla best of all. It. stood up in its 

cage and pounded its chest. 
0 Fronting " ■ A person has to do a lot of work before h^^ 

2- ^^""'^^"S , becom7t"eiirh-^r . First, there's four years of 'college. 

Theri, you have to practice as a student teacher. It 

may be a lot of work, but most teachers^feel it s 

'worth the effort. , , . 

..When Randy Was twelve years old. he went with his 
^- -Pass^^^ parents to hear a speech. The speech was given by a_ 

man named Martin Luther King . He spoke about a 
"dream he had dreamed . \ When Mr . King finished speaking. 
Randy saw tears in his parents' eyes. _ 

Alan was very excited when he went to the tirst 
4. Dative. Movement ,33eban practice! ^The co^ach told Alan to play third 

base. N Pxr. the coach hit aH the fielders a ground. ^ 
ball. Alan missed his grourl 'ball but the coach wasn t 
mad. 
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Ambiguity 
1. Lexical 



■ c • 

2. Pronominal Referent 



■3. Deep Structure 



4. Surface Structure/ 
Bracketing 



Nongrammaticallty 
1. Morphological 



2. Adjective Clustering 

■3. Adverbial Use 
4. Prepositions- 



Sally and Joe went our on dates every Tuesday 
and Saturday night. They liked each other a lot. 
John decided one day to ..give Sally a ring. He 
hoped she would be home . 

' Three brothers went to school on a yellow school 
bus. /The boys^ were in kindergarten, first grade,' . 
and ' iQurth gradeT' In the afternoon the bus brought^ 
hiiTback honfe . The driver was a friendlwman. 

The woman robbed the bank and ran 9Ut the door. 
The policeman heard the alarm and chased her down the 
street. The policeman arrested the woman with a 'gun. 
The thief dropped the money. 

What is your 'favorite dessert? My favorite 
aunt's daughter bakes the best chocolate chip cookies. 
She learned how in a cooking class. Some day she will 
■ give me the recipe. 

Gail wanted to learn how to play the piano. She . 
took lessons and^^ practicing every day . Soon she was 
. able to play songs from movies and from records. 
Everyone thought Gail was very, talented . 

Earthworms live in the ground. They do not have 
lungs but Weathe through their skins. An earthworm 
hAc; stiff, many, short bristles on the front and sides 
o f its hodT ' Johnny dug up -earthworms for fishing bait 
Joe knew that something nice was going to happen.-^ 
■ After school he ran home quick .' When he got there he 
"found a big surprise. It was a. 10 speed bicycle.' 

Frogs and toads are hard to, tell apart. Frogs ■ ^ 
are smooth and slender. Toads have thicker bod ies 
^ w hich are- covered in bumps . Both frogs and toads lay 

their eggs' in water. Frogs live in o^^jnear w^ater 

while toads are lamd dwellers. 



Anomaly 

1. Disjunction 



2. Causal 



3. Conditional 



4. Temporal 



It had started to rain very hard. Sally had 
neither a raincoat and an. umbrella . She started to 
run toward the building entrance and kept on running. 
Just as she'got thete, she realized it had stopped 
raining two minutes ago. 

Carol's father ^bought her a puppy for her tenth 
'birthday. The dog was very small, and Carol kept it 
in the house. ThP. puppy didn't bark because it chewed 
UP Carol's father's slippers . The^ next day, Carol s 
father started buildings a dog house in the backyard. 

Bill and* Joe went to the lake to fish, \^en 
they got to the lake, the sun was shining. U Bill 
puts his boots on,. it will rain . In that kind of 
weather the fishing is good. , 

tJh^ n t:hp rain started , t-hp snow began to fall. 
All the trees along the street had lost their leaves. 
It seemed too early for this to happen. Winter was 
coming early this year. 
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Passage Tasks ' ' ' ' 

a. Judgment Tasks ^- ^ 

/ Listening . " , , 

T; — Paraphrase: listen; to two passages and decide whether they have the same 

meaning. ^ < . . . 

2. Ambiguity: listen to a passage and decide whether it cqnta^rjs an . 

ambiguity. ■ 

3. Nongrammaticality: .listen to a passage and decide whether it contains 

an error.. 

4. Anomaly: listen to a passage and decide whether it contains .an error. 

Read ing ' ■ , , , 

T. — Piraphrase: read two passages and decide whether they have the same 

meaning. • . i_ • j • 

2 Ambiguity: read a passage and decide whether it contains an ambiguity.. 

3. Nongrammaticality: read a passage and decide whether it contains ^n- 

• error. , . 

4. Anomaly: read a passage and decide^ whether it contains an error. 

'b. Production Tasks ■ . 

Listening-Speaking 

1. Paraphrase: listen to a passage and orally rephrase a sent^ce 
stressed by the examiner without changing the meaning. 

2. Ambiguity: listen to a passage and orally explain two or more 
meanings for a sentence stressed by the examiner. 

3. Nongrammaticality: listen to a passage and correct errors- produced 

' ~ by-the. examiner. ^ ^ i. u * 

4. Anomaly:"' listen to a passage and correct errors produced by the 

examiner . 

Read in g-Wr i t ing ^ , , ^ j 

1. Paraphrase! read a passage and rewrite an underlined ^sentence 

without changing the meaning. ' 
' - 2. Ambiguity: read a passage and wrfte two or more meaningsSfor an^.^^^ ^ 

underlined sentence. ! ^^-.^ 

3. Nongrammaticality: road a passage and correct the errors.; 

4. Anomaly: read a passage and correct the errors. 

Results 5 . 

First, in the sentence task; the order of difficulty of ' the" varying 
metalinguistic tasks was; on the whole, the same across modes °f P""^^J;"S-> 
The paraphrase task was the easiest, anomaly and nongrammaticality followed 
■and the ambiguity task was- the most difficult. This was true for all populations 
(se4 Table 2). 'Thus, tasks are related to each other across modes. Second 
there were sharp differences between high and low fourth grade readftrs and in 
/normal and deficited adult readers in certain tasks. Indeed, there were 
' a number of tasks in which adult deficited readers did worse than fourth grade 
low readers, and they did worse pn practically all .tasks as compared to high 
fourth grade readers (see Figure 5 ) . These data indicate, that a possible . ^ 
leveling off of linguistic processing, in certain areas, has occurred with 
these readers. Third, . there were. some tasks .in which reading was somewhat 
better than listening performance, primarily with paraphrase This f ^° ^^"^^ 
some support to the notion that well learned structures are handled automatically 

0 * 

' ' " • Q ' ' 
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Table 2 



Percentage of. Correct Responses Across^ Modes by Subj^^ 

an4 Metalinguistic Task for Sentences: ; Pilot Study 



/ 



Paraphrase Anomaly Non-Grammat-icality Ambiguity 



Adult High 
10 High 
7 High 
4 High 

Mean High 



94 
84 
87 
85 
87 



94 
87 
80 
79 
85 



97 
82 
72 
69 
80 



71. 
70 
58 
53 
63 



\ 



Adult Low ^ 78 

10 Low 66 

7 Low 55 

• 4 Low ^ 78 

/A 

Mean Low 69 



70 
68 
50 
64 
63 



60 
69 
56 
50 
59 



40 
44 
34 
40 
40 



Grand flean 



78 



74 



69 

/ 
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A=Adult high , >}=7. ' 

B=Adult low , ' N=7 ' / 1 . . 

C=4th grade high , N=8 . . • <7 

D=4.th grade low , M=8 . : ^ 

\ - 
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and with greater efficiency in the reading process, possibly because the ' • 
information remains continuously avad'lable. - i 1 , i-^^^^^s 

Dat^ on processing of passages was. obtained only witl^^adult readers. .. 
However, the results indicate that it is important to examine processing ^ 
TMl^es as well as sentences. The normal adults did fetter with pass^|es 
in ,ome instances than they did with single sentences and in some , 
did worse. The deficited adult readers, on the whole did worse. The da a .lend 
some support to the notion that, developmentally , comprehending sentences , » 
precedes comprehending of passages and thafpassages prpvide d^^^^^S 
kinds of information and'pose differing kinds, of problems for/good^ and poor _^ 

''"'^"ur data and observations from these pilot studies have led us to^ •. 

mod -y our experimental design in several, ways : 1) alteration o some , ^ 

stin as items; 2) some changes in«£ask requirements, particularly for 

JapnrLe ::d'am;iguity; 3) 'pulling apart of f ^/^-^^^f.^f .^p::^^^, • 
tasks and of the reading and writing tasks; and 4) a decision to meagfixe the 

ime ubjects take to complete each task. There were, as -^ht have been^ . / 
nredicted significant differences between populations on this last measure. 
' as w;s indicated in the discussion of the preliminary study,, it is also ^ .... 
clear that the strategies used by the different populations to ^qmplete the 
ta"- an b significantly different. The scoring,of syategy use (for . 
^ structural vs. lexical, number of words and setftences used to 

c:.. ; .-".:r the task)' by each population is therefore to be an important part 
of the data analysis. 

Im plications ... . ^ 

If the^abo^ve hypotheses are corre^ct then metalinguistic awareness of 
categories and relations in certain oral .language structures should be , 
^ hiKed before thfs awareness can be applied to ^^^^^^^^ ^ 
-com- translation processes are required in reading. The lattei shpuid be 

llZl^Zl ;""r i°;h: lrr;ctu^rs%Uh which ....Un,uU.ic ..,r...s. 
has bLfa"h"ved i„ oral languaga processing. The reaearch proposed is 
designed To Jestthes. hypotheses and to formulate a de.,lop-e,tal -odel ot 

'^^^'^ ^r-s^ar ^nrinfercnce that "-re esponsin, either 

driope ™/ever,"harL=h relationships as we may find befv-een anguage 
dLelop^eit and ^tallnguistlc awareness .will. Inform and thereby improve . 

"""'^^i'feselrc^priposed has pedagogical implications Js well. 0„r own findings 

L^i S^ris/r'fnLrgTchLr^^^ 

rr^tifiatfe: ^XS^ -""t. Purther. the 

IXI. between^rocessing -=^-,--«-",4;,::fi "afire/e^inrd^-llthongh ' 

• oi:"i;ir^ori"n"y ^^tz^ ^^^^t^-^ ~ 



some instances children had the knowledge of the structure being examined but 
di??iSty in generating -this knowledge in written form whereas others sxmply 
did iorhave the structure. This! difference in behavior was evident in their 
pioductibnl alid c"ld be parcelled out. Nevertheless, again for pedagogical 
^gasonsf^. Is important to examine these abilities separately. 

FiAalfy, the important question of whether or ndt the problems of . 
children :nd adult semi-literates are related in any way to the nonacquxsit.on 
or earlr leveling off of metalinguistic knowledge has never been explores 
II iS-l argument, if it is the c^se that metalinguistic knowledge is related 
in some crucial way to reading and Writing then one might assume that the 
basis for'semi-literacy might lie in an inability .to b^f-S , 

awareness tacit knowledge of 'linguistic f ^-J^^f^ff/^^^^^^^^J J'^^taker- 
oarticular structures. Several studies have indicated that adult speaker 
Tisteners have difficulty in processing particular linguistic structures. 
-K me" Kof and Luria (1972)'found that some adults ^-^/J , ^ ^^J^^^ 
cessing certain complement structures. Geer. Gleitmar. and bleitmanC 1972) 

correlation was found between reading level and success in the li^g^^^'^i'^ 
task ^iese findings point up the necessity of exploring the relation^ 
^et Jmrtannguis?ic\n.wledge and read, 1 a sy^ 

adult as well as child population. Again. ^ J.^j „^ys and 

stringent (4th grade to ^^»l'f°"' ;„^;'^%f::iras i» written language 

SSf-i!^ r;iitii-:^i^:.e: 

generally related to writing ^"^"^"""'^^^"^"'^Lriij le cln determine 
early leveling off of metalinguistic knowledge. 
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APPENDIX A 
Test Booklet for Fourth Grade Study 
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On the next few pages you will find sone sentences/ All of these 
■sentences can be written in another way and still ^lean the same thing. 

^ For example: , ■ 

e 

My neighbor thinks she is fat. 

can also be written as: 

My neighbor thinks she is chubby. 

or as: 

My neighbor thinks she is overweight. 
All t^ree "sentences express the same idea, but the words are different. 

Another example i'fe: 

■■ The'^book is written by Dr. Seuss. 

Another way to write this is: 

Dr. Seuss wrote the book. 

The meaning doesn't change. 

Try rewriting those .next sentences without changing the meanins. 
Write your changes; under each typed sentence so they look like^this.- 

The,, cookies w'ere gone when he arrived home. 



Remember -tiot. to Change the meaning of the sentence when you change the 
words. Use the back if you need more space. 

Do you have any questions? 
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The big boy sat in the baby's chair and broke it, 



His mother was waiting when he arrived home. 



The money for the trip was raised by the fourth grad 



The 



teacher sent the report card to his parents. 



\ 

\ 
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5. John sent every girl a valentine. 
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6. The black and white puppy was bought by Jimmy's older sister. 



7. After school, Joanne stopped at the store. 



8. The teacher told us to stop talking. 



' On the-next ^ges y^ou will 'fjnd m^" sentence's, r^this t^me all 
of the -sentance^ /have two or more meani^l^,,. / 

For , example": . N / / 

The duck is ready to eat. 

can mean either ; <> ^ 

* The duck is. h\ingry. 



or 



Xh^ duck is cooked. 



Try to find the mednings for the sentences on the next pages-. 
Write your, o'wri sentences under each typed sentence so they look lilce 
this: ' 

^Visiting relatives can/ be a nuisance. 

k 



Remember to look for two or more meanings for each sentence. Use the 
.back if you need more space. ,. ( ■■ 

V 

have any questions? ^ 



standing. by the teacher talking to the little boy. 



\ ■ 

John playpd with the dog while he was eatipg. 



iThomas walked home, his bookbag. held over his shoulder and 
' rubbing his elbow. , " 




Bob's speech made the teacher, angry. 
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'Do you want a tiger to chase you or a lioV 



The coach asked me how many times Jack beat Stuart 



Mary 



wanted to wori-: with Sue, but I chose her. 



The fat farmer's wife cooks all day long. 



5.0 



Stories 



Read the following story and tell it in your own words Keep 
the meaning the same, but change words and sentences you Ixke. 

If you think the story has two meanings, write them both in' 
your own words'. 



Mil was angry at John. took' his baseball bat. Sally ran to 

tell the "Scipal. The principal promised to do somet.xag about 
it rigSfit away. 



\ I 

i 
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Stories 



Reai the'following story and tell it in vou' likr 

the meani'iis -the same, but change words and sentences if you Ixke. 

If yi,u .think the story has two meanings, write them both in 
your own words. 



Mary Peter and Joe became friends last summer. They saw e^ch 
oZr everyday, at camp. Mary likes Peter better than Joe. Camp 



•)n 



be the same next year. 



\ 
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. Stories 



Read the following story and tell it in your own words. Keep 
the meaning the same, but change words and sentences if you like. 

If you think the. story has two meanings/ write them both in 
your own words. 



Everyone knows Farmer Brown is clumsy. Yesterday, he hurt his 
calf while he was mending the fence around the cow pasture. 
The day before, a goose bit his hand at feeding time. 



/ 
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Stories 



Read the following story and tell it in your own words Keep 
the meaning the same, but change words and sentences if you like. 

If you think the story has two meanings, write them both in 
vour own words. 



Coming down the stairs, I saw the young boy ^^11.. They took him to 
the nurse's office to bandage his leg. I hope he 11 be better . 
tomorrow. 



;■ n 
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Writing some fifty years ago. Vysotsky stated: "A fe.ature of this 
system (written langmz<^) is that it is. a second order .sy.nbolism, w^ich 
gradually becor.es direct synnbolism. Tliis neans that written language 
consists- of a system of signs that designate the sounds and words of 
spoken language, v/hich in turn are signs for real entities and relations. 
Gradually this internediate link, spoken language, disapriears and written, 
language is inverted into a systea of signs that directly syP.bolize the 
entities and relations between the-n. It scens clear'that mastery of such 
a conplex sign systc.n cannot be accom.ilishc-' in a purely nechanical and 
external manner, rather it is the culmination of a long process^.of developnent 
of coTuplex behavioral functions in the child." (Vygotsky, 1?7S, p. 106) 

■ What Vygotsky wrote in the late 1920' s appears not to have seriously 
affected written Icuisuage acquisition research untirth.e SO's and 60's. . . 
Over the past few decades tliero has been on increasing anoimt of attenticn 
paid to the relation Uetween oral language and .-rittcn language dcvclut.i::ent. 
For a long tine before this, the relation between morphophonological knowledge 
and reading acquisition was accepted. The .ibility to n^ap letter sequences Into 
sound sequences, at the inorphe:!ie level, was considered to fee the important 
step in beginning reading. What was ncf generally discussed was the' 
relation between language knowledge as a whole (semantic, syntactic and 
pragmatic as well as morphophonological) and reading behavior. 

In this paper I shall try to present a logical ^rginiicnt for being \ 
particularly concerned with structural-relational linguistic developr.'.ent and 
reading acquisition, especially in the case of t!>ose children who appeat to 
have narked difficulties with this aspect of oral language. To support -this 
argument; I -will first'^'squss some proposed wodols of- the relation between 
oral and written language processing and developwenl:. I shall t&en presen'. 
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some data obtained in a study of oral reading and a study of children's . ' .. 
ability to carry out a syntactic processing task in reading and writing . 
and their measured reading ability. Finally, I shall n.ke some suggestions 
concerning the implications of these models and this renearch' for studying 1 
written language acquisition in children with, narked structural dif^culties. . 

Some Models of the ftcU'tion Between Ora l and Written Lm^W^e 

I will begin by stating ttist the term "oral language" i"; meant, here, to 

refcTr^to language that i. ^.cquiredjiaturally.. "through the air." Therefore. 
. I am including both oral and sign langu^'go in this tenn and ati using it to 

distinguish between through the air language and written jBO^guage. Although 1. 

a« not st^ecifically addressing the reUti.^ between sign Unguaga knoKledge 

and readir.g in this pape-r, I'believe that :r^ny of the con»,ents I shall make^ 

are germane to. that topic, ^ . < 

' ■ There are three ways that the relation betwecp oral language processing 
and. development and written language processing have been viewed. These are: 

1) that u-ritten language processing is dependent on oral' language develop,nent; 

2) that both types of processing and devclopinent are dependent on the . 
same superordinate abilities; or .-53 that processing o^ written moterial is 
initially dependent on oral language knowledge and. then becomes- independent in 

^ .ievelop.ental steps th.t reflect changes in level of acquisition of oral langua-o 
■ knowledge. It is this I'ast position that is being espoused in this paper an.i is-, 
■ largely, in agreement with Vygotsky's statement. Some of the research carried 
out in support of ecch.of these positions will be reviewed to indicate why the 
third view appear^; at^'this stage, to be the moj^t explanatory. 

The first view suggests that there is a continuous relation between oral 
language development and wrHten Lngu^ge development. As oral l^g^fie k^owLedge. 
increases so does reading perfo^nance. Therefore, those children who are most 
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advanced in their oral languase knowled-e vcmld he those childrcr: v-lio are the 
"best" readers at any given urc period and. inversely, th.ose . children who are 
.n»QSt retarded in their oral language develbpn^^^nt would be the "poorest" 
readers at aaiy given age period. Figure 1 presents a nraphic representation 
of this notion. As is sho;vn, in Fig. 1, oral language production is dependent 
on oral language comprehension, comprehension of written material is 
dependent on orll language production rules, and writing is dependent on 
conprehension of written materials.' U is suggested that reading is 
dependent on oral language production, not conprehcr.sion, because the 
reading process requires bringing to conscious awareness (realizing) oral 
language categories and relations (Mattingly, 1972). Vocal ^,or subvccal 
realization appears to be necessary for^bringing these categorie's and relations 
to conscious awareness. The tcr.> used for tliis p'rocess is ••neta-linguistic" 
awareness. 



^Insert Fig. 1 about 'Y\eTC 

\ 



There have been a n-jinber of studies th^.t have attempted to relate 
sophistication in oral langu^ige de"velo?7,i^t~"ro r^^dij^&chi^f^nU Martin 
(1055) exainir.ed the relation betveer. two gross measures of lexical development 
(total nmiber of words used and number of different words used) and a . 
similarly gross measure of structural developr.-.ent (sentence length in a language 
smnple) and reading achievement at the end of first grade. She found a lev; 
positive relation between na-.iber of different words used and reading achievement. 
In a follow-up study (in -fact a replication of the foi-mer stud). wit1> first and 
sacond sracies) similar results . we^-a «bt^»ined (Winter. 1957). Soaoer^ C19&S) i.'. s 
' somewhat more sophisticated analysis of structural development ^'oup.d a low 
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-positive relation betv;een T-unit nea.vures of sentence conplexity and 

children's performance on stanaardized reading tests at the end of grade one. 

■ The results of similar types of studies with children vho exhildt ■. 

■ warked reading difficulties have been more positive concerning^; the relation 

between 'oral language .evelopnent and re.di.ns. Janshy and .do Hirsch (107.2) found 

that oral lansuage development, as measured by picture nmin?.. general oral 

lansua^e levels, catesorios, sentence nenory. auditory .liscrinin.ticn and letter 

' • naming, was .nost predictive of silent reading and spelling achiover.r.t in second 

grade. Vogel (10.75).. found tl>at dyslexic children who exhibited reading 

comprehension difficulties were also deficient in oral s>.t.. .hen c^r^pared \ 

to normally reading children. . Badian (as reported in Nenyuk. 197r,a) found 

that middle-aged children with severe reading difficulties also exhilnte.d., : 
V . \ 

• difficulty in processing relativized sentences. 

m s.ommary, the results of Studies that have examned the relation of 
- level of oral language development to reading achievement, in "normal" 
■ populations have come up with findings that render the first view . (written ■ 
language development depende.,t on oral language develonnent) questionable, 
conversely, studies of children with marked reading difficulties have come ,., 
. up with findings that, in some sdnse. support the dependency .view. .1 say 
-in some sense" because a careful exnr.inat ion of the measures of language 
. used in these studies reveals that language development ^er se was not-being 
• ' measured in these latter studies except for the general oral language level 

measure used in the .Tansky and de 'nirsch (1972) study. v:hat appears to have . 
been measureAn these studies is oral language processing rather than level 
" of oral^-la.guage development. Cle.rly the two are related. That is, level of 
oral language development may be a^f&Jction of the child's ability top 
lan.u^c^e-and nny .marked difference, in this ability my lead to delays or 
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differences in oral lantjuasc deyelopnent. Thus, difficulties in oral 
language development would be a |second-order manifestation of a^probleia in oral 
language, processing ami, in lik^, fasion, it might be the case mat this s.-ne 
li^robleia is the cause oF difficulties in written Umouage processing. This is the 
se^cond view of the relation' bet\;cen oral and written IsJijuage developioenf ■ 
(tliat both are dependent on the same types of processing ability) to be 

discussed liere. " ., " ' - 

The question concerning this view is: what are these processing 
abilities? There luive been i nurihc-r of studies which ^have found correlations between 
beginning reacJing achievement and • conservation , seri/tion, and classification, 
(for example, Briggs and Elkincf, :ir/73; Lunzer, Polan and Wilkinson, 1976) . 
Somevhat siir.ilar tyi^es of studies (that is, correlational) have been carried 
out to c-xamtne tht relation between operational throught and aspects of 
oral language development (for exajp.ple, Beilin, 1975; deZwavt, 1569). ., 
These studies have fouiid either that aspects, of operational thought preceup .. . 

aspects of oral language comprehension or production or that developr^ents in _ 
the two domains occur" siinultaneously. Giv4 the results of these studies of 
correlations between reading perfomance and .cognitive abilities or hetween 
oral language ahiliti^s 'and 'cognitive abilities, it does not seem ^to he the 
case that oral laiiguago' and written language perforinancc .are dependent on 

operational thought.' Rather, all threa pcrforrAances, oral languai^e, v;r\tten 
language and operatinnal tliought, nay be dependent' on so;ne superordinate abilities 
that develop in tiir.c (incnyuk, in press). . Possible candidates for these so- 
called superordinate abilities are perceptual strategies which, in turn, seem 
to be dependent on both short-tern memory strategies and the -structures i.n 
long-term memory (Mehler, 1971) • , , ■ 

- This notion of aoplication' of sirnilar strategieH in processing or^l and ^ 



written examples of rel'ative clause sentences that varied in complexity. 
Complexity was defined in terns of the findings of previous studies in oral • 
language- development of these structures.. The results of the study indicaled 
that 1) nbniial subjects performed better than .dyslexic subjects; 2) linsuistic . 
complexity affected performance across aroi^pr, ?ir;d -ncross tasks ^ (readins and 
auditory cor.,prehension) and ,3) that mode of presentation was •"slightly" sicnifican 
for the ayslcxio children (the reading task was wore difficult) . In addition, 
although thc^stmtQgios used by both sr'>"P- siniilar^'e strategy (order 

of mention equals order of '^e^nin'-) was used^ only by the dyslexic group . • 
and strategies used in the listening task by individual children were also 
vsed by these chilclreu in "tlie reacHn^ task. , ' 

, Several aspects this„ st^uh/ are^mportant 'in terms of developing a , 

model of tU.^ 'relation between oral and u-ritten language, develop.vent., -he 
first is, the finding- that similar strategics are e«pl.oyed in written and oral 
language processing -by both normal and disabled readers. The ^econd 15, that the 
strategies used by! the^ disabled readers do not lead to correct' comprehension as 
frequently as those used by i.ormaV readers . The tiurd is that linguistic ■ ^ 

• co:nplcxity "has''tbc'most marKed effect or. the perfoVmnce of ^oth groups. 

Momal subjects performed alnost perfectly with sulrject relakve clause sentences 
with. subject fbcus, presu.T.ably-ths least coniple;< -Form. . Thi,|! v:.-,s rot the 
case with disabl-ed readers. Taken together, these' fi ndings/ migh.t sug-csf 

• that both oral and writter/lP.hguage processing are dependejf.t on the dm>l*Fment . 
' of certain ty^.es of • processing aMli.ties and that written /language processing 

is not directly dependent on oral language' processing. pLures- 2 and 3 present " 
.'two alternative models of this notion that oral and-writien language develop^pcut 
are dependent 'on some superordiante abilities. Model 2 (Figure 2) suggests that 
language cJev.lopm.Ht, it orat or W^'itten; is depenJckt: ph operational thif.-i.in. 



Model 3 (FiRure 3) suggests that language dovelopnient arid the deyelopment of 
ooerational thinking are dependent onthe developir.ent p^erceptual strateRies 



Insert Figs. 2 and 3 about here 



• • Neither -Niodels 2 nor- 3 indicate a devo'lopnontal link between oral 
and written lanoua^e development. The findings of a nuriber of the studies 
cited, might be nucl. better explain-cd by the third position concerning the 
relation between oral langunge^d written lar.r.uose. processing than by 
•either version of the second model. This third model .suggests that oral " 
language knowledge :i.s used to, process vrittcn langua.ge material. Further, 
as oral language knowledge develops son.e structures that are well learned 
. arc processed nutor.atically both ouvaily and visually. Structures that 5ire 
in the piocess of being acquired in oral language required more conscious, 
processing and require conscious application to the written doinain. Those 
that have not been acquired as yet' cannot te usud in pi'«3ccssing oral 
or written language. This position sec.'.s to provide an explanation 
of the- near-perfect pcrfojinance of normal readers, in listening to and 
Tcadins subject relative clauses and their pobrer-perfornance with more 
coinplicatcd relations in 'the Goldsaitli C1977) sirudy. It night also explain 
the over-all poorer performance' c-j* dyj;;?^^? / oral langu^^e processing 
task<; and, also, why oral language tovledgFi/ a much poorer predictor of 
beginning reading perforr^ance in populations \^hout suc!i deficit. One 
might .ass'x-.e that in the latter population so:no level 'of autoir.aticity of 
processing has been achieved isith a large>o^.y n-F structures ac -the age. of- 
six years ^md that oral language development continues ste-adily over the 
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school years an.!, therefore, auto:.iaticit.y o'' process in- ^-chieved with mor-. 
and more complex structures over this ti;i.e. 

A conjunction of tiie second and thirr'. position was set forth by ' ■ X 

Gibscn(1972) in her discussion of parallels between oral language and learnins 
to recid. Both . types of leanung require discrimination and catcgorizaticn , 
■abilities. The categorization process also requires fecdbacV. This sr?c<^3 -^^ 
to be a very reasonable statem-jnt. Losically, both types of learning, to 
listen and co^rehend and.to read and co.npr.hend, do require .'iscrimination and _ 
catc^'orization.. The aifferences lie in the bases for discrimin.tior. and 
categorizutiun in the two learning tasks. For ex.nplc, children do not 
ordinarily sesnent the morphe.ue into speech sounds, discriminate between and 
categorize them and then sj-nthesize these segments into o morpheme to get 
at its meaning when listening, -/ords arc treated as wholes at the beginning 
of lexical acquisitiori both in co;,ipreh.ension and production and r.eginental 
differences are not brought to conscious o.waroness in oral language processing 
even at three years of age unless the cliildren are required to do so in 
particular tasks (Menyuk and Henn. 1979). Such conscious processing of 
segments appears to be required in riany\eachir.g of reading situations and is 
then spontaneously used in so-called "v;ord attack" approaches in reading. 

Even nore iMportar.t >han the differences in the bases for discrimination 
and categorization may be the basis for feedback in the .^categorization process. 
The steps in categorization and wViat takes place at each step in both listening 
and reading ure indicated in Figure i . Tho process of categorization with any 
t>-pe of stimulus input has been described at length by Bruner (19S7). As .4n be 
seen in Figure 4. the process of cate.orization involves chunking and labelling 
of input stimuli, chficldng ttv. validity of the- chant an^\ label in ter«s of 
inforuation stored in meir.ory and confirrung the chunk and label. That such 



processins is requirecVin both listening end readinc seo4s clear. However/ it 
is also clear that, /at least at the besinninr, of the reading process what is 
required is transformation of written mnterial into oral languar,e c:itcr,ories 
and relations. This involves two additional steps in reading for meaning. ^ 
The rirsL is translativJn of wrUteu m.Ttcrial into oral lanr.uase catrj.orics and 
tiie second J s„reAU2^-at!ion_^ catesories. ' / 
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As structural oral language knowledge is established, this -process " 
beccvnes autonatlc or,|at ler-st, so rapi-l that it appears to be ^utouatic. 
Then, 'to agaru cuote .V^gotsW. ''Gradual jy -uh-is intermdiate link, spoken 
l».nguage, disappears Ud written lan-uaU is cDnverte<i iflto a system of 
siijns tliat direct!/ sv.ubolize the entitle.'- and relations betv/i^en then." 
Tf this is tlic case, then children's ea^e in reading particular written 
material should be a direct function of their level of oral language 
knowledge of the structures represented tlie written material. That is, 
w-ilith^r the structures have been well learne'.'., are in the procelss- of beino 
acquired cr not learned as yet sViould be reflected in fae-reading of these 
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■Structures, 



Studies 0-^ thejalation' Between Level of Oral Lanauage Kn owledge and Reading 

I^-one of tlie stodiei cited previously directly examined the relation 
between state of oral language kno^.lec1f.e of a rab«e o-f structurc_s and reading 
these structures. This wouU rec^uired to testUhc hypothesis that level of 
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autoraatici v in reading structures is a reflection of degree of establishment 
cf knowledse of these structures. The* two studies to be discussed here also are 
not direct exnminatxons of the ciuestion, but do represent apnroxi:nations. 

Bov/«y C1980), as part of her stud/, examined ^thc oral reading of 
different -sentence types by third, fourth and fifth grada nomial readers. 
Amortg the sentence types examined were simple declaratives, WH questions, 
prepositicn,'il phrase pre-posing, truncated passive.., conjunctions, true passives, 
dative Rovements and center- embedd^i relatives. Both rcadina time and error 
rate v;ere used as measurer, of the difficulty of reading; these varying sentence 
types. The hypothesis being tested by Bowey was that linguistic conploxity 
as measured by the derivatioivxl co:nplexity of sentences or as mea-sured by 
contextual probability snould have an effect on rate o^f reading zixA errors 
in Teadlns. Derivacional complexity and contextual prcbabilit)- (i.e., what 
one expects to hear next in a sentence) . are often inter- related.. For 
exao-plc, the sentence "The boy was hit by the ball." is derivationa.Uy more 
compleK than the active version of the relation expressed and the expectation 
v.ould be that the "boy" is the actor in tVie sentence. Some truncated passives, 
sue. as "Tlie book was finished." are, in fact, pseudo passives CBever, 1970) 
and are treated as predicate adjective ser. ten ces. Therefore, altheugh 
traditionaUy all passives are considered to be derivational ly reore. complex 
than actives, sucn pseudo passives may be both contextuaHv «ore probable 
and derivatiortally less complex than real passives. 

The findings of the study wer^ that derivational conplcxity and c ^textual 
probability only partially accounced for diff. rencc:. in r:itc r-d errors in 
oral reading of these sentence types. 'A'hat does nore r.;cqua.tely account for 
thfi results is a d«ve\opnental hypothesis. Sentences cont^vninft structures 
that 'arc known to bo early acquisitions Csiinple de larativea, Wh questions, 
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prepositional o^^rase pT.-posin?, truncated pa^^iives and conjanctions) were, ^ 
read more quickly and with fev.-er errors than sentences containing structures 
that are knou-n to be later ace^uisitions (true passives, dative movement and 
center-embedded relative clauses). Thus, variations in the stntctural 
co«,pl^xity of wei™rne^- structured did not affect oral reaiin^ performance 
to a significant extent, whereas the ccwplexity of less well learned 

structures had a marked effect. 

M addition*! and interesting finding wa« th^t cAildr^n's cra-l i«ifattion 
of varying sentence types did not completely mfcch their oral reaaing of these 
sentence types. Different and more frequent errors wefe made in the. imitation 
of well leai-ned structures than In the readihr. of these structures. It is 
possible that reading well learned structures is "easier- than imitating the. 
because the material is always present in the reading task and disappears in the 
oral task, a difference in me..oi^ support in the two situations. The findings 
of the Bowey study provide so«k. initial support for the third '^i^odel of the 
relation between oral ar.d written languafie processing; that is, the h>'pothesis 
tvat state of knowledge of lin«,uistic structures has an effect cn the reading 
of these structures aT,d that well learned structures are read autocratically. 

Flood and Menyak (1979)* eKamined the ability of fourth graders to read 
and paraphrase in writing lexical items *r.d structures and to detect 
ainbiguity in lexical ite«s and structures and, again in written fbrx,. to 
paraphrase these aiT/oiguities. The ability to paraphrase and to detect 
acnbiguity were selected for study for two reasons; ,one development and „the 
other practical. These abilities are late acquitions in the development of 
or*l language which evolve in different structural domains over time and 
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and th«y. are often called upon in order to correctly or even adequately interpret 
written matcVial. 

8y the tijne the noa^ally developing child enter* school many of the basic . 
categories and rtl at ions in oral language aore understood the child is able, to 
use many of tho para-linguistic and extra-linguistic cues needed to engage in 
discnurse. Each child's level of development, hoWaver, nay be- a reHection of 
previous exp<^riences with the language and the development of «.etfl- linguistic 
abilities (Menyuk, 1976b) . For example, it has been suggested that soins. 
Children are unable to consciously relate words phenolojtcally on eati'ince 
to school, whereas other children are able to do so (Savin, 1972). Similar 
differences between children have been found at all levels («orphophonological , 
syntactic and sewantic) of anlaysis of the language. That is, rates of 
ac<,ui5ition of metalinguistic processing of aspects of laAsuagc will vary 
among norrtally developing children. 

In addition to differences in the rate which acquisition of 
various aspects of linguistic knowledge occurs in the pre-school years, 
structural knowledge of the language cnntinues to develop over the school 
years (Menyuk, 1977). It has been found, for example, that understanding of 
the morphophonological rules used to derive "complex" words (Myerson. I97fe) ^d 
nominal compounds (Atkinson-King, 1973) and ^>f the subject -object relations 
m sentences with particular complement verbs (Kra«er. Ko6f and Luria, 1972) 
develops during the middle to later childhood years (approxiftately 7 tc 17 years) 
Further, just a:v the ability to relate words phono logically varies a«ong 
children of the saine age, there are individual differences in the rate at 
vhich the above described knowledses are acquired. In some- instances there is 
soma question as to whether or not such knowledge is achieved by all speaker- 
listeners of the lan^uao^e since sowe adults do not evidence, the. akilVty to 
, process all the types of structures. 
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Two aspects of language processing which seem particularly 
•important in oral and written language processing are knowledge 
-of paraphrase and resolution of ambiguity.' Knowledge of para- 
phrase enables the listener or reader to determine whether new 
information is being presented which is crucial to the interpretation . 
of the conversation or . .bitten passage or if the information is old and 
simply a reaffirmation of previously presented material. This ability 
allows for efficient processing. Si.^ilarly, the ability to resolve 
the ambiguity of a particular sentence in a conversation or in a 
passage by using previously presented material. This ability allows 
for efficient processing. Similarly, the ability to resolve the 
ambiguity of a particular sentence in a conversation or in a passage 
by using previously given information or world knowledge is vital 
. to the comprehension of the conversation or passage. The inability to 
do so might result in an entire passage being misunderstood. 

Research results in the studies of the development of knowledge 
■ of paraphrase and resolution of ambiguity in oral language indicate 
that this knowledge is acquired in a sequence over different lin- 
guistic structural domains. In a study of the detection of ambiguity 
by children ranging in age from 6 to 15 years (Schultz and Pilon. 
1973) . the following sequence of dcvelopner.t was observed: lexical 
ambiguity (multiple meanings of words such a3."banlc", "bill", etc.) 
was detected by the youngest children, surface structure bracketing 
ambiguity (for e:<ample. "He sent her kids story books.") only by 
the middle-aged and oldest children in the population and subject- 
•object ambiguity (for e:<anple, "The duck is ready to eat.") only, 
by the- oldest children. In a' study of comprehension and production 
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of paraphrase by children aged 5 to 12 years (Hoar, 1977) it was 
found that successful lexical paraphrase developmentally preceded 
syntactic paraphrase and that certain types of syntactic paraphrase 

preceded others. 

. The two abilities, resolution of ambiguity and paraphrase, 
are related to each other. Both require the processes of decom-. 
posing sentences into one or more basic relations and observing .. 
that different surface structures can have the same relations (para- 
phrase) and same surface structures can have dif f erent b.- sic relations 
(ambiguity). The ability to decompose sentences into basic relations 
is a requirement for sentence comprehension whether it is an oral ^ 

or OTitten sentence. 

The subjects in. the Flood aiid Menyuk study were 62 native 
English-speaking fourth grade children aged 9 to 11 y-ars. Stanford 
reading achievement scores for" the children ranged fror. a low of 42ad 
•percentile ranking to a high' of 99th perce- i;.. •■.ng. One quarter 
of the children's scores were betwe;en the-Al nd .u- 62nd» percentile,, 
one quarter between the 79th and 99th pe- .nci:. ..d one half between 
these two points. Subjects were asked tr re :. ..o re-write sentences 
containing ambiguities and to generate tv (or ■re)underlying sen- 
tences and .to read unambiguous sentenc-? -.gned to elicit- para- 
phrase^and to rephrase these seutenc.-. "aMe I presents examples 
of sentence types used to tap these i .-^v.i.lt-. . ^ 

Insert Tab:--T about here 
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Theie were two principal findings of the study f.haC are garmane 
to the issue of whether or not oral language comv.er^fT.ces play a 
direct role in reading. The first finding was :V.c..-: both paraphrase 
ability and the ability to reduce ambiguity vciie significantly 
correlated with reading ability. In addition, chere was a significant 
difference between the percentage of highest readers (80th to 99th 
percentile) and the lowest (46th to 62nd peircntile) readers in 
their abilities to carry out the reduction -^i ambiguity task^, but 
only a tendency for highest readers to do better than lowest readers 
. in the paraphrase task. Since a high proportion of low reriers in , 
the st^idy were performing as average o^ abov.i average i3aders for 
their grade, it is not surprising that the di- f erenc- between them 
and the high readers was sn^aller in the''" ..-.^ .i-.-:" .'"^ -ling task. This 
result titf. in well with, the notion that status of b.iovledge of 
particular structure-, should af£ect the ease viicn which they are processed 
in Veadir:.. A- further finding of the -iiudy siio fits in well with 
the hypothesis. The options enplov.-: ;:c. paraphrase or to reduce 
ambiguity tended to be somewhat dir^.rent for the highest and lowest 
readers. The highest readers tended to introduce structural change 
• rather than laxical (or one word) change to a much greater degree 
than. did the lowest readers. Tra-? indicates that the highest readers' 
state of knowledge of paraphrase was more advanced than that of the 
lowest readers. The percentages of items that were correctly para- 
phrased with both unambiguous and ambiguous sentences by both groups 
of children a'nd the percenta^^:s of instances of structural and lexical 
change in both groups are presented in Figures 5 and 6. 

Insert Figs. 5, 6 about here 



The findings of the above study indirectly suggest that the 
degree of oral language knowledge of structures affects how well 
these structures will be processed in reading. The study was hot 
a direct test of the hypothesis, since particular children's oral 
language knowledge of" these structures and then their reading of 
these structures were not a«sessed. Such a . direct test is now being 
undertaken with an even wider range of structures that encompass 
knowledge that is . pr esArlably available to children younger than nine 
years of age. This study" should provide information about the 
automaticity of reading structures that are well' learned rather.than 

in the process of being learned. 

: one- can and should raise the question of whether reading sentences 
is a good test of reading ability. We are all well aware that the 
reading of passages (or.stories) involves no t^nU-^mder standing 
each sentence in the' text. but. also, being able to relate sentences 
in the text and being abLe to bring to bear on the whole text 
world knowledge. The term that has been applied to these latter 
abilities is inferential processing (Fr eder ickson, 1976). -Despite 
the logic of suggesting that reading doesnot simply involve sentence 
comprehension, it also se.ems' logical to suggest that unless each 
sentence of the text is comprehended to some degree, the inferencing 
processes required for comprehension cannot be initiated. Further, 
it is not the case in reading, as it is in oral discourse, that^ 
paralinguistic cues (gesture, facial expression and prosody) and 
extra-linguistic cues (the situational parameters) "outside of . 
those given in' the text can be used to fill in the comprehension 
SapB. Bov.-ey (1950) vc-ry aptly distinguishes b.tv.-eun con^prahend In;; 
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and comprehension. Comprehending is on-line " pxpcessdng of written 
material. Comprehension is integration and recall of what has been 
comprehended. . Thus, comprehending is required for comprehension... 
It is'in comprehending written material that oral language structural 
knowledge is crucial. 

■ Implications for the Languaee Disordere d Child 

Several years ago it was suggested that the phonological prob- 
lems of language disordered children varied in direct relation to 
their syntactic disability (Menyuk and Looriey, 1972). That is, 
children with more severe syntactic problems also appeared to have 
more severe phonological problems. This position was somewhat 
altered by later findings that indicated that the problems, might be 
discrete. Within the so-called "specifically language disordered" ' 
population the^e appe^.r^ to ,be different groups of children with 
different type's of problems (Menyuk. 1975). Further stiidy of the 
phonological processing per se of a population of language disordered 
children indicated that there were at least three groups: 1) those 
with severe articulation problems but with no apparent speech dis- 
crimination problems, 2) those with severe discrimination as well as 
articulation. problems and 3) those whose problems were less severe, . 
who were apparently following the normal course of development, 
but who were delayed in -development by approximately 3 to 4 years. 
The second group of children was also markedly delayed in syntactic 
development whereas the, third group, -a^ain, was delayed but apparently 
following the same course of development as that of normally developing 
children. The children in the f-irst group were said to" display normal 
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syntactic comprehension but no measu- of their syntac tie. compre- 
hension had been taken. A fourth grr f children was Observed but 
not tested. \one sub-population of f. tter group displayed ^ • 

language production difficulties (phom ' .^ically and syntactically ^ 
similar to those of children in the second group discussed . In 
addition/ they had great Id iff iculty in word retrieval in a naming task. 
The other sub-group in thks group appeared to have difficulty 
retrieving words, periodically, but they exhibited no overt delay 
.in syntactic develor-mint and, in general, spoke fluently. 

In a discussion of phonological development and reading (Menyuk, • 
1976a) it was suggested that the particular language problems of - 
children within this ^'specifically langua'ge disordered" population 
. would cause different types of initial readinf problems." Group One ■ ■ 

might exhibit no problems at all if ^ phonological realization rules- 
■ were not required and if their syntactic development was, indeed, 
• normal. Group Two might exhibit severe reading probler.s initially 
' subsequently and Group Three a delay in reading, acquisition. 
No specific studies have been carried out to test these predicticr.s . 
However, de reading abilities of at least one of the above populations 
(a sub-group of Group Four-word retrieval problens) has been assessed 
in, at least, some studies and probably one other population (Group 
Three- delayed language development) has been assessed. in many 
studies; 

Wolf (in press) examined average and poor readers' word 
retrieval abilities in a number of tasks. Both the rat e'of pro- 
cessing and Errors in processing in th-e two ' reading .groups were 
,,. assessed in "each task.' The children in the study .vere agod 5 to 11 
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»^ears and were in grades two through f-ive. The over-all findings of 



'"""t^e study x^ere that there was a significant relation between reading 
ank word retrieval processes, that. there were qualitative differences 
In the lexical retrieval procfess of average and poor readers and 
that\narainrdiffi^ties. might be a good predictor of reading difficulty. 

^^Ithdugh the findings of. the above study are highly persuasive, 
questions still remain, as Wolf iiidicates , as to the nature of the 
word" retrieval problem (i.e. .Is it phoaological ,, semantic or both? 
Is. it accessing or generating or both?) in particular children. 
Given the results of studies that have examined,' the interaction of 
structural complexity of written material and .Hfficulty in reading 
by good, average and poor readers, a further question might be: is 
word retrieval a problem for all children- with reading difficulties 
or only somd;? The studies cited previously i^; this paper indicate 
, that structuWl knowledge plays a role in reading. The , source of •■ 
difficulty for some children with reading problems ir.ny not be lexical 
accessing or generation per se but,, rather, delays in developnen'c . 
of oral lar.guaU structural knowledge or, as jin the case of word 
retrieval, difficulties may lie not in statei of knowledge of 



structures but accessing and/or generating t^e* knowledge avail/able 
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jk Still another question that has not been addressed in studies 

(4 " I ' ■ . • 

^^f the relation between oral language knowledge and reading is the • 

Z?^ question of comprehension ^ersus comprehending. It might be the case, 

/ and such cases have been observed, that reading 6f sentences creates 



nc difficulties for somci children. The appropriate linguistic structures 



75- 



ERIC 



appear to be avail^ible and are employed when readiijlg/senCences . 
What does appear to be^a problem is, that inforinat/on in passages cannot . .. 
■be -integrated and recalled. ' It is interestitvg4o note that in the Wolf 
study, although the diffjerences were slight, at ages 6 to 7 years 
the poor readers dld better at the oral reading task than in tlie silent 
• ' comprehension task, whereas the invav se was true of the older children 
■in the group; and this difference between the two types of reading became 
more, mariced with age. Average readers either scored better on the silent 
reading task or similarly (at -ages 8 to 9 years) on both ta-iks. The 
developmental progression appears to be from comprehending to conpi:e- 
hension with the inadequate readers lagging behind the adequate. ' 
' Most of the children who have been examined in studies of the . 
. rkat ion -between oral language processing deficits and reading have j 
. not exhibited gross laniuage deficits. There are'other populations j 
of^ children who do e.'.ibit these gross deficits. These children , not 
only have severe language dev-^.lopT.ent but,, also, severe non-lingudlstic 
prolblems. As Vygotsky stated, written -language is a system of si^ns , 
which designates the system of signs in oral language which, in turn, 

\ - ' v ■ ■ • 

repi^esents real entities and relations. iXsome children are unable , " 
to c'ategorize the real entities anci' relaf.;ions and/or relate them . to 
the oral language system o^' signs then, without a doubt, they will.,have - 
epcnuous difficulty in acquiring 'bitten language. Puzzling exceptiops 
to th^sfe logical systemic relations exist. A group of presu;P.ably autis- 
tic children, who do not produce spontaneous speech, have been observed 
• 4o read words &nd sentences' silently with comprehension. On closer 
.examination of this small group it was found that tl.e childr en ■ could , 
' only cci-.preheud' aurally. Despite this latter finding,, these children ' - 
^ reading behavior indicates how complex the relations betv^-en tne process- 
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ing sVstems are, and that an inability to avertly produce language need 
not represent an inability to comprehend spoken or written lafnguage. 

. In summary, the poss.ible nature of the difficulty in oral language 
development ;will/af feet thenature of the reading problem in particular 
children. Soir.e children may . be delayed in tlie development of semantic- 
syntactic structures or morpho-phonological ^structures or both. They 
will, therefore, have dU'ficulfy in reading :structures that are unavail- 
able to them, but will be successful in reading those that are, 
available to them. Other children have^ difficulty in accessing- . . i. 

or realizing semantic-syntactic structures or morpho-phonological 

strucdures or both, although these structures are available to. them. 

7 ' ■ ■• .■ j , • ' 

Thev therefore, will consistently have difficulty in reading.. Still,. 

other chkldren have difficulty In integrating and recalMng relations over 

conversations or stories. These children inay have no difficulty jin 

/comprehending but great difficulty in comprehension. The above are only 

some of th^' possible relations that nay exist between oral' language 

development. and processing and reading in language handicapped children. 



Conclusion 

n/ Recent research In reading has b-agun to explicate, the complex 
"relation between oral language knowledge and processing. Reading and 
oral language processing are not T.lrror images of each other. The 
lnforTr,ation available and thP. constraints of oral language processing 
and written la^uage processing differ from each other in several ; 
ij^portant ways. The two differences touched upon in this paper, are 
1) in oral language processing contextual^^n-fetaiiiuion is much richer 
and 2) 'memory constraints are more acu^ in oral language processing. 
Despite these dif teren'.:es , J/r Lcton language acquisition and processing 
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are based, but not wholly dependent, on oral language knowledge and 
processing. Given this fact, children with problens in oral language 
development will have problems in written language development. The 
particular nature of their oral language problen will cause different 
types of' written language processing difficulties. Our task- is , to 
first determine the nature of the oral language problems of these childr 
and then to examine the relation of these problems co vritten language 
development and processing in particular cases. Remediation programs 
based on an understanding of this relation may achieve better results 
with particular children than any program based on the notion that this 
is the way that children learn how to read. 
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• PROSE COMPREHENSION: 
A SELECTED RlfviEW 01- EITERATL'RE ON 
INFERENCE-GENERATION AS A REQUISITE 
FOR UNDERSTANDING TEXT ^^ 

Jarnes Flood 



Davis (1968) concluded that the following elements affect the 
comprehension of written discourse: word meaning; inferring from 
content; following the structure of a passage; recognizing a \vriter's 
purpose, attitude, and mood» 

In her chapter, B. J. F. Meyer (this volume) presented a list 
of nine factors drawn from several research studies', including Davis^s 
study, that have been shown to.be related to prose comprehension.. 
Since she has presented a rather clear ahd comprehensive review of 
the current research related to these factors, this review will be lim- 
ited to inferQncing as it stands apart from the others as a potentially 
useful measure of prose comprehension, . 

In recent years several theorists and researchers have begun 
to define inference in such a way that it may be virtually synonomous 
with reading comprehension. Some investigators have suggested that 
the study of inference provides the researcher with a potentially fruit- 
ful methodology for examining the intricate and interactive processes - 
of comprehension that B. J. F. Meyer discusses in her chapter. It 
• is argued that inference, like comprehension, occurs in ihe mind of. 
the reader. 'Both are hum^n acts of cognition and cannot occur with- 
out the interaction of a stimulant-{the text) and a human being (the 
reader). Inference, like comprehension, cannot exist solely within 
a text, but must involve active processing, 

Meyer explains in her categorization scheme that there are 
author-related and reader-related variables that must be investigated 
if we are to understand the process of comprehension. This cate- 
gorization scheme is extremely useful in understanding inference- 
generation-because the source/of inferences can be explained in terms 
of a continuum that parallels Meyer's system. This continuum is 
based on the premise that inference-generation, like comprehension, 
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52 / COMPREHENSION AND THE COMPETENT READER 

Is more or less text-related. M one end of the continuum it Is more 
text-related when the reader possesses explicit grammatical struc- 
tures in an effort to acquire meaning, for example, the resolution 
01 anaphoric elements: '^Vhil ) Sharon was reaching for the salt, she 
«^Tnlled her milk/' The reader has to Infer that she = Sharon. Al- 
though this is a rather low-leveUaference ,Jt_^^^^ th at the rende r 

--.not the text-must make tfie decislon. At the other end of the con-* 
tinuum, inference-generation is far less text-related when the reader 
is required to draw upon previously acquired knowledge structures 
that are not explicitly stated in the text, for example, "It was a t>-pical 
January day in Stockholm." In order to acquire the meaning of this 
sentence, the reader has to have previously known that Stockholm is 
ty7:lcally cold in January. . 

The study of inference— ttie text conditions that stimulate it and 
the cognitive structures that make it possible— may serve as an ex- 
tremely effective tool for understanding the nature of reading compi-e- 
hension. In fact, it has jeen arpiued by many researchers ihr.t the 
abUity to generate inferences while processing written discourse is a 
vital and neces:.ary component in. the comprehension of written mate- 
rials (Bridgv, 1977; iBridge, -"ierney. & Cera, 1977: Charniak, 1972; 
H. H. Clark, 1975; Frederiksen, 1977a; McLeod. 1977; Paris. l£>To; 
^>eder, 1980; Reigex\' 1975; Schank & Abelson, 1975; Trabasso & 
i;icholas, 1977; Wilson. 1979). In fa::t, Frederiksen's (1977a) work 
on inference has emanatel from his belief that comprehension (reading), 
must be considered intx-insically inferential; and Carroll {197.2) . in at- . 
tempting to describe "pure*' comprehension, noted two closely related 
processes (pe^^haps .wo components of the same process) that are the 
essence of comprehension: memory and inference. 

A series of research studies conducted at the University of 
Chipag-^ in the 1950s demonstrated the importance of infereAce-gen- 
eration for comprehending several different types of texts: expository, 
poe'-ic. and narrative (Jenkinson, 1957; Letton, 1958; Plekarz. 1954; 
Swain. 1953). Although these early studies did not directly examine 
the nature of inference during reading, they .provided the evidence for 
tie necessity of inferring to acquire meaning and the impetus for more 
r^ecent efforts on inference-generation (Bridge, 1S77; Flood. 1978; 
Flood .& Lapp. 1977; Ftederlksen. 1975a. 1977b; Lapp & Flood, 157S;. 
McLeod.\1977; Schank. 1975). - 

In an effort to understand inferenc^-g'eneration, it may prove 
helpful to briefly. examine the ways inferen^ has been defined and re- 
search has bt?e'n focused. 



I 



DEFINING INFERENCE '* 

Before discussing the parameters of research on Inference from 
the perspectives of human development, semaritics, artificial intal- 
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llgence, and language d cognition, it Is Important to examine several 
definitions of Inferenc ^ <»inalyzing selected . search In each disci- 
pline. 



INFERENCE RESEARCH 

Much of the research oa ini .v generation In the field of de- 
velcpmental psychology has focuse .- c relationships between com- 
pn 'xsl::n and temporal, spatia)., lu-'* , and causal relations. 
Muc> .^rttion is paid to the predit; ' 4 ^ro^^t (1939) that preop- 
eratlv . rMIdren are incapable c v.- . ^. 'iccaiise they are un- 
able to sci. -i^^ and perceive logic?.: ?v^.a;. ::av;?ver, Bryant and 
Trabasso ^ . found that chlldrt'^ v .-^ -s n^vt^ M y^rre capable of 
'' understan'x^^ i?: .ransltive Inferencrs i^^nat quantity svh^*n me^nory lim- 
itations . ii'oUed.. Further, I^rown ai:d I^tavphy (19 T5) and 
Brown {1^ 7>n ^ienonstrated that preoperatiosv.ii oh'.Idren were capable 
of reiordei ic ^-^, 'i^ical sequences in ^nemory truks^. 

In t):;: iJs^ld rf semantics, the study of ini:.'rence -generation has 
bech a ceatral f-»cus because standard prsdicttte lo^;?c cannot explain 
the ooa\piey ^ynta:< of language ^Grlce, 1971; Lakoif, 1971). In the 
past, semantic theorists have been unable to describe a set of under- 
lying inference rules that were capable of explaining sentence entail- 
ments (Focior, Bever^ & Garrett, 1974), r^.tvd +Jiis limitation made it 
difficult to assign semantic representatfons to sentences that accurately 
characterized language users* inference-generation abilities. 

Jackendoff (1975) has proposed a more Inclusive semantic theory 
that contends that certain 3emantic generalizations can be made. In 
his systam, there are organizational pruiciples available to the lan- 
jjiJiage user and tl.ese principles are rel£.ted to "one's ability to handle 
ai.'::lTaction , . . in understanding new modes of location and being 
able to generalize the rules of Inference to a new system of relations" 
{Jacke.'-ido(% 1975, p. 29). 

Although most of the v ux'k in cemantlc theory has been conducted 
at the sentence level, several researchers have Investigated inference 
across sentence boundaries. H. H. Clark (1975), for example, his 
postulv3ted-a contract betvs'een speakers and listeners that assum<?s 
that ai^thorized inference ar, be'achieved through a series oi describ- 
able st/:ip£;.thls assumption is based on the premise tntit the speaker 
and listener share common knowledge abov:.' tiie physical world (cf. 
B. J. F. 'Meyer, this volume, regarding c ^r.^rsat.ions between - 
writer ajid reader). . . 

Semanticists have alsb 'Lpvestigated In/erei:^^ from *he frame- 
work of speech act theory, cKivSifying inferences as the i*t>eaker/liS' • 
tener'3 conformit}VnonoonfoMi.iity to Grlce's (1971) Cf perative 
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Principle and/or in terms of natural logic c..d transderivatlonal rules 
(Gordon & Lakoff, 1971). Including Inference as part of speech act 
theory Is extremely usrM for reading educators because. such an ex- 
tension of generative^semaatics may bind syntactic and speech act 
phenomena %vlthin a naturcr^^lQgic_sy3tajii^er^y>provid4ng^^^^^ 
framework in which Inference-generatlon/comprehension can be ana- 
lyzed and understood. 

Artificial Intelligence researchers now show concern with build- 
Ing models of the processes Involved Ui comprehending connected dis- 
course and inference-generation. To date, computer models for un- 
derstanding inferences based on limited world knowledge have been 
generated (Collins, Warnock, Alello, & Miller, 1975; B. J. F. Meyer, 
1975b), infererce recognition In ouestion/answer -formats-has been \ 
created, and strategies for comprehendlnr inference liave been de- 
signed (Schand & Abel sen, 1975). Charniak (1975) and others have 
been able to program highly applied situations like shopping in a super- 
market, thereby demonstrating :hat context is generated t-y listeners 
while they process information. Artificial intelligence theorists hold 
the position that inference-gGneration is a phenomenon that occurs 
simultaneously and sequentially during the processing of texts . 

At the present time, several artificial intelligence models deul- 
Ing with inference are being testec\ Sckrijik*? (1975) r.crlpt approach 
assumes that the world cpa.be divided into a s^^t of goals with a subset 
of action plans to achieve the^ie goals; Relger^s (1975) algorlthn* (CSA) 
appro&.ch based on five event types r/ith links that fonvs.rd events 
tr rrard a.r Relter's (1975) dedr.ctlve syjtem predicate logic La- 
( ■ Jes a niviural language component; and Joshi and Rof pnscheln^s 
(1975) presupposition system of worr's is e■mL^^dded In a semantic net- 
works 

Cognitive linguists have tal^en one -.f tv/c positions regarding 
compretr islon of sentences. The first group, coM^d the linguistic 
object theorists by Barclay (1973), espouse a str'?cture (mean- \ 
inp. whU i listeners retrieve and store deep structure relations; 
all sentences are stored as separate entitles. H. H* Clark's (li)69) 
semantic feature 'theory lends support to this position; he suggests 
■that listeners ext 'ict deep structure r^-lations O om sentence input 
and st them in memory by means of bs.acy lr'atur-.>s. The second 
group of researchers: called the as^'imilatun theorists, suggost 
that listeners actively construct an internal representation for sen- 
tences. Several researchers have p/ovided support for this position 
by demonstrating that inference is an^atnect Oi visual ar.f! verbal pro- 
cessing innonveri^al research (Baggett, 1975; Horowi::, 1^69) and 
verbal recall (Brown, 1975b, 1976; Loftus Pf/ii.ier, 1974).' Paris 
and Mahoney (1974) have extended tlie assl::iilat:-n theory in the?.' 
memory tasl<^ by asking subjects to remember sentences and pictures 
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As early as 1932, Bartlett explained discourse understanding In 
the framework of constructive schema theory.' More recently, similar 
notions have been expressed that schema operate at the word/concept 
level, the prepositional level, and the passage level (Pearson & John- 
son, 1978) and that readers construct meaning from texts. 

'Klntsch's (1974) constructlvlst position on discourse compre- ^ 
henslon suggests that Inference serves the function of a complex pro- 
cessor of texts. He explained that readers may not be fully aware^ 
the inferences that they are generating as- they read and interpret 
written material because these inferences are often generated within 
milliseconds. Many types of Inferences from mlcrostructural— for 
example, assigning intrasententlal pronomlal referents for anaphora 
(Larry ate constantly while he read Tom Jones )— to macrostrucfcural 
-rfor example, generating episodic sequences— are formulated. Bridge 
(1977) further details the phenomenon of unconscious inference-genera- 
tion by explaining that they originate with the schema or schemata tliat 
readers bring to the task. 

Hayakawa's (1939) often quoted definition that inference Is 
statement about the unknown made on the basis of the known" (p. 41) , 
. in Its brevity, seems to aptly, if humorously, summarize the current 
definitions of lnference*_.McLeai*s (1977) definition of Inference ad- 
vances and specifies Hay;ika\^a's definitlon;'he describes Inference as 
"cognitively generated information based on explicit linguistic ando 
nonlingulstlc information provided In the context of continuous written 
discourse, and which was previously unstated" (p. 6). Nellsen (1977) 
reflects Hayakawa's and McLeod's definitions when he describes the 
act of making Inferences as "assigning values to missing elements on 
the basis of what is already known" (p.' 12). BrWge (1977) links her 
definition to text processing when she defines inference as "semantic 
information not explicitly stated in thfe text but generated by the reader 
during inferential processing of tl>e stated propositions" (p. .11). 
Frederiksen (1977a) combines many of the elements. of each. of these 
researchers' definitions: "Inf^ence occurs whenever a person op- 
erates on semantic InformaUfen, I.e., on concepts, prepositional struc 
tures, or components of propositions, to generate new semantic infor- 
mation, i.e. , new concept of prepositional structures. Any semantic 
knowledge which is so generated is inferred" (p. 7); 

Each of these definitions stresses the point that inference takes 
place in the mind otthe reader. In other words, the text exists; the 
reader infers. Inference, according to these definitions, does not 
reside in theiext; it is the'operation that readers perform while they 
are reading the text or after they have completed reading the text. , 
The text itself serves as a stimulant for inference-generation (McLeod 
1977; Schank, 1975); it can stimulate the reader^s previously acquir;:c* 
cognitive structures,- background knowledge, and eA-perience (J. T.^ 
Anderson, 1976). * 
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Although linference types have been classified in several differ-- 
cv' ways in tlie past, there seems to be a commonality among classi- 
fications according to Rubin, Bruce, and Brown (1^76) and Frederik- 
.,dn (1977a). Essentially, the two major classes of inferences are 
text-spe ; iic inferences and text-external inferences that are gen- 
erated from one's previous world knowledge. Schank (1975) has at- 
tended to this dichotomous classification scheme by labeling-lnfer- 
ences as forward-looking; such inferences are inferable from input 

conceptualizations. Kintsch (1974) describes the dichotomy in terms 
of structures that readers use to -generate cohesiveness in texts: 

macrosjtructures, elements of passage outline,, or the representation 
of the ove^ll organization of the passage, including superordinate 
ideas that subsume the information in the microstructures; and micro- 
structures » the passage content, including surface and embedded prop- 
ositions that reflect logical relationships among propositions. 

RESEARCHING INFERENCE . V; 

Several researchers ha^ adequately demonstrated that readers 
infer both during and after reading (Bridge, 1977; Flood & Lapp, 1977; 
Frederiksen, 19.77a; Kintsch, 1974; Schank, 1975). These data raise 
several researchabl^ questions on the natui*e of inference and about 
the methodology for eliciting inference-generation. 

Is there evidence that readers infer in a variety of tsaks? Flood 
and Lapp (1977) focused od^the question by examining the number of 
Inferences that readers generate when they read separate versions 
tl-.at contain complementary propositions (I.e., a unified, sequentially 
ordered text), or contradictoiy propositions (U,e. , sequentially and 
semantically inappropriate). Above-average readers In the ninth and 
tenth grades read the two texts and immediately recalled as much in- 
formation as they could. More inferences were generated (2:1) when 
subjects read texts containing complementary propositions than when 
rending texts containing contradictory propositions. 

Dpiro (1977, 1978) and J. P. Anderson (1976) Investigated task 
dr ':xnds and the effect of those demands on the scope of readers' re- 
call. They found that immediate recall did not always yield inferences 
presumabl because readf3rs were attempting to follow task demands 
quit- explicitly. Instead, it appeared as though subjects were differ- 
ent/..r.ung between pew information and inferred (constructively pro-r 
ce.ssed) information in order to do what the researcher required. On 
delayed recall, subjects remembered far n^re inferred (construc!e<J) 
information than they had on the immediate recall test. 

What are the types of inferences that competent readers might • 
generate from a single text? Can a model of inference-generation In 
a specific context be considered a first step in designing the inference 
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research? Several researchers have taken this approach in order to 
classify inference tj'pes that. are generated by competent adult read- 
ers (e.g. , Flood, 1978; Frederlksen, 1977a; Trabasso & Nicholas, 
1977). Flood's (1978) study conducted with college freshmen pro- 
duced the following inferences from a single text: 

I. Generating macro-ZmlcrosVuctures 

Creating larger or smaller units to accommodate text information 

A. Synonymy— narrowly defined- category; traditionally acceptable ' 
synonyms. This category assumes a high . degree of rater 
reliability. Synonyms can be conventionally acceptable like 
couch/sofa or text specific 

B. Colloquial (figurative) synonymy— acceptable synonym within - ^ 
a specific context 

C. Superordlnate— recall of the' larger unit to which text element 
belongs 

Subordinate— recall of sniall unit of which text element Is a 
part „ " . 

E.- Categorization— generation of larger concept that encompasses^ 
several text elements 

II. Generating cause 

Establishing preceding or succeeding information that can place 
an event within a framework that can be tolerated by the reader 

A. Text proactive— extracting previous Information from text . 
that explains. events as effects of causes 

B. Text retroactive 

C. Experience proactive— presumptions about events that pre- 
ceded and caused the existing event 

D. Experience retroactive- assumptions about events that sue-, 
ceeded the existing event 

ni. Generating dimension" 

Creating a spatial, temporal manner framework that can be 
tolerated by the reader . 

A. Space— placing an event In space (metric or nonmetric) 

B. Time— placing .an event In time (metric or ndnmetric) 
G. Motion— recalling movement > 

D. .Manner— recalling specifiable characteristics 

,IV. Accommodating referents 

Establishing^: appropriate referents for ambiguous text elem<^nts 

A. Conjunctive— Joining two elements 

B. Syncretic— mergijig diverse elements into a single element 
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C. pisjunctiye— recall of on . ... ~. . 

d7 Eplsoiic— seque^^ events in a temporally fixed, Irreversi- 
ble order 

t E. Additive— creating two sources to accommodate diverse Ik:- 
formation 

F. Anaphoric— establishing a pronomial referent *'him" 

V. Generating case frames 

Creating case frameworks for text elements . 

VI. Generating attributes 

Creating modification for actors, events, places, or dimensions 

A. Actors ^ 

B. Events— attributing qualifications, to events 

C. Places— adding specificity' to plsLces 

D. - Dimension— attributing characteristics to dimension 

One study with one textis not sufficient to complete a model in- 
ference typing, but many studies, conducted with several age groups 
of readers and with many different texts, will certainly more closely 
approximate a workable model of inference-generation. 



METHODOLOGY FOR ELICITING 
INFERENCE-GENERATION 

What is the effect of context on inference-generation? Several 
studies have been undertaken to analyze the effect of context on infer- 
ence-generation. Researchers generally choose to examine a particu- 
lar facet of inference-generation in many different contextual situa- 
tions because of the large number of inference-variations. Two, im-' 
mediate problems arise from this approach. First, inference-gen- 
eration Is a process that occurs within the reader; text merely serves 
as a source for inference-generation. Therefore, the mere existence 
of a particular. structure within a specific text (e.g. , pronomial ana- 
phora) does riot guarantee inferencing on the part of the reader in ajl 
contexts.. In order to prote,ct against this confounding, researchers 
should construct texts that contain the entire axiaphorlc element ver- 
batim. Second,, contexts are typically poorly defined, and stories 
contain so many different elements that it is'^extremely difficult to 
specify all the variables that disting-uish contexts 'and produce or in-" 
hibit.lnference-generation. ^ rt ^ 

These two problem areas pose* a restriction on research efforts 
in that they demand the Isolation of minute grammatical elements and 
the creation of highly structures? -passages that are plausible and In- 
teresting to the reader. 
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Kublllus (1979) isolated certain elements of anaphoric ellipsis 
(deletion) in wTitten discourse and^inve'stlgated the ability of three 
groups of x-eac'ers (fourth, seventh, and tenth graders) to comprehend 
and resolve ttivee types of intrasentential ellipses (nominal, verbal, 
and phrasal) v/lthin three categories (single, compound, and selected) 
In two separate contexts. An example of^each ellipsis type is pre- . 
seated below: \ 



/ 



Ellipsis 



Single 



.Com- 
pound 



Nominal 



Verbal 



Phrasal 



Selected 



Robin was running 
and stopped. 



JoAnn and Sylvia 
were pushing too 
hard. / 



Jerome can handle 
a dog sled and he 
can travel for hun- 
dreds of miles, 
and Camilje can 
too. 



Sharon cried at 
home and Diane in 
school. 



Karen sang and 
danced In the 
church and Scott 
in the rehearsal 
hall. ^« ^ 

Priscilla wants to 
go to Boston and 
Candy wants to go 
to New York, but 
in neither case do 
I know why, , 



Allicia took singing 
lessons on Wednes- 
day and Jake on 
Friday. 

Regan hit the ball 
and struck out in 
the third inning and^ 
Edward In the fifth 
Tinning. 

y 

Emma and Adam 
wanted to dance to- 
gether but her 
father. said she 
could not. ' . . 



Kubllius found that ellipsis comprehension is related to reading 
ability and development. However, in her analysis fay context,^ she 
found that ellipsis comprehension fluctuates according to the category 
and type of ellipsis antecedent. Efforts such as thesp seem to have 
great potential to aid in constructing ai useful theory of inference-gen- 
eration contributions to comprehension. ^ ■ .. 

How carf^ researcher objectively evaluate inference-generation? 
Some researchers have used evaluation methods -similar to those as- 
sessing recognition in the Brans ford and Johnson (1972, 1973) studies^ 
where readers were asked to read two sentences (e.g. , [1] The bird 
, is in the cage, and [2] The cage is under the table), ^iter an Inte'rval, 
readers were shown a third sentence "and asked to judge whether the 
sentence contained a true or false inference (e.g. ,. [3] The bird is . 
under the tabte). 

Several other methods like yes/no responses, true/false re- 
sponses, probe questions, and visual displays have been^sed to elicit 
information about inferencing. While all oi these methods provide 
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some information about the grammatlcallty of inference and about the 
•developmental trends in infeBenee recognition, they do not provide In- 
formation about thfe spjontaneous, systematic .generation of Inferences. 
In Older to elicit this Information, more loosely struc^tured method- 
ologies should be employed. However, there are at least two major 
problems with using freer methodologies. If the situation Is coni- 
pletely unstructured, the subject may not in(fer; and priming (l.e^;, 
being asked to Infer) reduces the likelihood pf spontaneous Inferencing. 

With these two caveats In niind, several researchers have de- 
vised a methodology that yields useful information about the nature\of 
spontaneous inferenciug in a recognition format. The methodology , 
consists of three p^^rts: subjects are asked to read texts; subjects \ 
are asked to freely recall these texts in an "oral or written form; and 
subjects' rec£^il data are scored by matching the recall with the un- y 
der lying propositi onal structure of the text. Unfortunately, these i 
systems are not yet capable of dealllng with all of\the inferences that ■ 
readers generate while they are processing texts. \ 



PROPOSITIQNAL ANALYSIS SYSTEMS 

I ■ ■ - ' - ^ ■ ' ' 

Turner and Greene (1-977), van Dijk (1977a), Frederiksen 

(1975b), E. J. F. Me^^er (1975b), and Kintsch (1974) have designed ^ 
systems for representing the underlying prepositional structure of ^ 
expository tJxts. B., J.' F. Meyer»s (1975b) system is hierarchlcal,| 
uses case grammar notions ^similar to Fillmore's (1968^ system, and 
emphasizes (^ase terms to represent the relationship between the 
predicate and its ar^mtirits in propositions. In addition to lexical 
predicates (liillmore, 1^68), Meyer uses rhetorical predicates 
(Grimes, 19T[5) to explain organization and coherency in texts. In 
B. J. r Me]^er's system, text representation resembles a detailed 
outline that includes every idea^ the paratactic relations, hypotactic 
relations, and neutral relations between ideas. Although her system 
Is capable of accounting for anoma;ious recall, it is inc^able of deal- 
ing directly with readers' inferences, but here research has demon- 
strated the Importance of hierarchical ordering of information in / - 
texts (staging!. Her system also att3mpts'*tO|explainja liter's orj 
gahization,. wiich then can be used to further elucidate a rejider's pro- 
cessing of a t3?ct.' Her system contributes enormously to our'undep- 
standing of texts because it is among.the first systems to deal directly 



with passage 



;evel information rather than sentential level information. 
Fre(deriksen*s.(1975b)J'epresentation of the underlying structure 
of texts can be used as a scoring sys'tem for analj'zing the mdtch be- 
tween reader's recall and the .writer's structure of "texts. His system 
deals directly with categories of Inference, kintsch (1974) and Turner 
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TABLE 3- ^ 



Average Number of Propositions Recalled from Two Versions of a 
Text by Fourths-Grade Students |uid Their Teachers 



Fourth-Grade Dyad Seventh-Grade Dyad 
Version of Text. Student Teacher Student Teacher 

Thlrd-Gradf 11.6 4.3 10.7 9.3 



iSLxth-Gra^d^' 



9.5 9.4 16.4 13.9 



• 1 -• o'i 

and Greene (1977) choose not to deal directly with Inferences and 
' spatial locations, instantiation of physical details, and causative events 
whereas van Dijk (1977a) includes both\macrostructiiral rules (gen- 
eralization,, deletion, and construction) and microstructural rules 
without dealing directly with Inference at either the passage leyel or 
.the sent^ce level, / ■ 

F|ood (1978) addresses the concern that researchers have ex- 
/^pressed about using proposltional aiialysls scorlng^systems for ex- 
amining inference-generation in readers* recall data. They had eight 
Jyads of the best fourth-grade readers*and their teabhers and ten 
dyads of the best seventh-grade readers and their teachers iread two 
texts entitled *'Road Rurjier." The original text was written at a 
• sLxty-grade level; it was rewritten at a thlrd-gfrade level as a second 
. text (E vails, 1977). The Inference-Gjeneration Scoring System (Flood, 
1978) was also used to score recall, 'sped if ically focusing -on readers' 
generation Inferences. The Tu'rner and Greene (1977) system was 
used to score propositions, in the respondents' immediate* recall protor 
cols with the re;^ults shown in Table 3, 

As presented In fable 3, both fourth- and seventh-grade students 
recalled morc/proposltlons than their teachers on the third-grade ver- 
sion of the text. , Total proposltlona? recall of the sLxth-grade version 
of the text was not significantly different for students and teiAche^i's at 
either grade jievel. , j \ 

The total number of propositions recalled by teachers Increased 
by text version. As expected, the recall of fourth-grade students de- . 
creased with the sixth-grade version of ihe text, whereas the recall 
of each of the other groups Increased _with the sLxth-grade Version of 

the text. , ^ / . * 

The conclusion that one may draw Is that students recalled the 
proposltional structure of the thTrd-grade version ^f the text better ' 
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than their teachers and probably understood that text more fully. If 
this is an accurate Interpretation of the data, such a finding may be 
explained in one of several ways, 

1, Students attended to the text more closely than teachers be- 
cause students relied more heavily upon the text for Information than 
teachers* 

2, Teachers, having previously acquired the information con- 
tained in the text, generated their recall from their extratextual ex- 
periences, 

3, Although students generated more total propositions^ one 
might speculate that teachers actually recalled more of the important, 
level one propositions than their students. This hypothesis was not 
confirmed; students recalled as many or more level one p/opositions 
as their teachers. - 

4, The propositlonal scoring S3'stem used for this data cannot . 
adequately capture the most important elements in the differences be- 
tween teachers' and students' recall. Therefore, it might be produc- 
tive to use a seqond scoring system that examines recall for infer- 
ences generated by readers* 

Therefore, the Inference-Generation Scoring System (Flood, 
1978), used for general recall and focusing specifically on inference- 
generation, was used for analysis of students' recall. The results of 
this analysis are presented in Table 4, 

The results of this analysis indicate that teachers generated 
nlore inferences than their students for both versions of the text. 
The only category of the seven categories in the Inference-Generation 
Scoring System in which students generated more inferences than their 
teachers was generating macro-/microstructures for classifying in- 
formation. One explanation for this reversal in the data is that teach- 
ers used macros tructures of previously acquired knowledge wJten they 
were processing the texts, thereby generating more inferences' than 
their students. \. 

This analysis does not surest that one scoring system should 
replace another. Although the reversal bet\\'een fourth-grade students 
and their teachers on the two measures of recall (propositions: stu- 
dents 93 and teachers 34; inferences: students 10 and teachers 21) is 
highly significant and the pattern is continued on the sbcth-grade ver- 
sion of the text, it does not necessarily mean that inference analysis 
is a better instrument for measuring comprehension than the prepo- 
sitional analysis. Rather, these data seem to suggest that more vari- 
ables than^are commonly measured. iJy a prepositional scoring system 
need to be taken into considera'tion when interpreting recall as com- 
prehension. An examination of infe,rences provides a second set of 
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TABLE 4 

Inference Types Generated by Dyads of Fourth- and Seventh-Grade Students and Their Teachers from Two Texts 

(third- and sixth-grade levels) 



Inference Tyi)e 




Third-Grade Text 






Sixth-Grade Texf 




Fourth-Grade 


Seventh 


-Grade 


Fourth 


-Grade 


Seventh 


-Grade 


Student 


Teacher 


Student 


Teacher 


Student 


Teacher 


Student 


Teacher 


Macro-/niicrosttuctures . 


7 . 


1 


12 


22 


6 


4 


22 


33 

4 


Cause 


,3 


16 


17 


29 


3 


9 


28 


39 


Dimension 


0 


0 


3 


7 


0 


1 


2 


6 


Accommodating referents 


0 


3 


7 


16 


2 


4 


18 


36 


Cascxframes 


0 


1 


3 


8 


0 


1 


5 


13 


Attributes ' 


0 


0 


1 


7 


' 0 


3 


5 


17 


Total 


10 


21 


43 


89 


11 


22 


80 


144 
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factors that may eventually help to unravel the complexities of mea- 
suring comprehension. 

A second important issue suggested by the data is the role of 
readability formulas in measuring text difficulty. In this set of data 
the sixth-grade version of the passage induces more responses in in- 
ferences for each of the four subject groups than the third-grade re- 
written version. One would be inclined to think that the third-grade 
version would induce more inferences among fourth-grade students 
than the sixth-grade version that is presumably more difficult. One 
interpretation of the result is that the third-grade version of the text, 
although it contains the same conceptual elements as the sixth-grade 
version, elicits far fewer responses because it contains an incomplete 
organizational scheme and fewer syntactically and logically cohesive 
elements. 



STORY GRAMMAR 

In addition to proposltional analysis systems that have been used 
primarily to analyze expository writing, several researchers have 
designed systems to examine the underlying structure of stories (nar- 
ration). The designers of these systems generally ascribe to a schema 
theory view of comprehension. In early analyses of stories. Sawyer 
(1941) stressed the importance of form (sequence) as a conducive ele- 
ment for comprehension, and Propp (1958) describedjhe stmcture of 
a single tj-pe of story, the folktale, as a development that proceeds 
from villainy to denpuement by means of intermediary* functions, such 
as rewards and pimishments. 

^ More recently, R. C. Johnson (1970) demonstrated a relation- 
ship betu-een the linguistic units contained in a story and recall, sug- 
gesting t^at linguistic units ^*ere the basis for coding decisions. 
Prince (1973) developed a set of rules, based on transformational 
grammar notions, to explain the essential features of a story. Rumel- 
hart (1975) described one of the first story grammars to contain tv/o 
sets of rewrite rules: syntactic (decomposition of sentences) and 
semantic (relations amon^j parts). He suggested that a story consisted 
of an episode, that is, an event and a reaction. An event was defined 
as a change of state or action. Although his grammar cannot account 
for certain types of inferences based on world knowledge, it seems 
quite useful in coding macrostructural inferences. Rumelhart*s gram- 
mar influenced Thorndyke (1977a) and Mandler and Johnson (1977) in 
the design of their grammars. Thorndyke *s (1977a) grammar differed 

'from Rumelhart^s in its focus on goal structure; his research showed 
that stories with the clearest goal structure were the stories that 

'were most easily and fully understood by readers. 
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/ In their grammar, Mandler and Johnson (1977) deleted semantic 
rewrite rules and added an analysis of the moral In the story. They 
focused on the aspects of an episode that most affect readers; for ex- 
ample, they found, while attempting to account for background knowl- 
edge as well as story grammar rules, that causal episodes are better 
remembered than temporal episodes. 

, Stein and Glenn's (1977) approach, in many^vays, is similar to 
Mandler and Johnson's approach. Their grammar consists of rules 
that define the units in a story^Shd the relationships among the units; 
it is capable of explaining actions and states in f.tories. Glenn (1978) 
found that event and consequence are the most important components^ 
of the story structure, and Stein and Nezworski (1978) found that 
story memory Is directly related to the match between story' structure 
and ideal structure. 

V A brief analysis of three applications of story grammar In school 
settings demonstrates the potential usefulness of this research. Three 
recent efforts point out the importance of experience and its relation- 
ship to pedagogical applications. Bruce (1978) reported that children 
.who had limited experience listening to well-formed stories, like 
those appearing in basal reading programs,, found these stories ex- 
tremely difficult to understand, stein and Baker,(1978) reported that 
children's ability to Interpret well-formed stories , and inability to In- 
terpret poorly formed stories was related to their famlliarltj' with 
story structures, ^ntsch and Greene (1978), found that story schemas 
were culture boun^Some students in their study omitted whole sec- 
tions of unfamiliar, culturally-different stories during recall. 

Do readers bring certain orientations/schema to their reading 
that affect inference-generation? Several studies Investigated the use 
of graphic and/or verbal context (labeling, titles) prior to testing to 
study the effects of prior orientation on recall pooling & Lachmanr 
1971; Frederiksen, 1975a; Schallert, 1976;^Sherman, 1976). These 
studies used ambiguous texts (sentences and passages) to investigate 
the effects of orientation on Inference and provided evidence in favor 
of the constructivlst notion that readers use macrostructural schema 
to generate inference about text. 

Recently, Flood and Menyuk (1979) investigated fourth-grade 
students' ability to paraphrase and disambiguate sentences and short 
passages without the benefit of content orientation. In addition to In- 
vestigating the Issues of reading (processing) and writing (production) 
abilities, the researchers were Investigating whether or not fourth- 
grade children had acquired a schema for ambiguity (riddles). It was 
argued that the ability to paraphrase and disambiguate are essentially 
inferential abilities. One must infer to acquire the gist of the sen- 
tence or passa^?, and reworking the gist is precisely what paraphras- 
ing is. . ' 
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Research has. indicated that knowledge - and para- 

^.^phrase in oral language are acquired develr.. "n a^stu^y of 

detection of ambiguity by children ranging iu ^ t, • ^ 15 years, 
Schultz and Pilon (1973) found that lexical ambig . squired firj- 

(e.g, , homophonous words like pear and pair or m. leaning 
words such as bank, bill), thj^n segmentation of syn> • nits ('*He 
sent her Wlds story books*), and finally, relational (det^ : tructufe) 
ambiguity- (''The duck is ready to eat"). Regarding comprehension 
and production of paraphrase by children aged 5 to 1^2 ./ears. Hoar 
(1977) found that lexical paraphrase preceded syntactui paraphrase. 
She demonstrated that some children as old as 12 wei * unable to gen- 
erate syntactic paraphrases with all types of syntact:.. tructures. 
Thus children at the earlier ages were able to substi-:'>; lexical Items 
with synonomous terms (thin/skinny), but even the oldest children 
were not all able to understand the relation between active and passive 
" sentences C*The dog was chased by tlie cat" or "The cat chased the 
dog"), dative-movement sentenceis C'John gave Mary the book" or 
"John gave the book to Mary"), and sentences with fronting O'l left 
the house yesterday" or "Yesterday, I left the house"). 

Clearly the two abilities, resolution of apabiguity and paraphrase, 
are related. Both require the decomposing of sentences Into one or 
more basic relations and. observing that different surface structures 
can have the same basic relations (paraphrase) and same surface 
structures can have different basic relations (ambiguity). The ability 
to decompose sentences into basic relations is a requirement for 
sentence comprehension whether oral or written. 

Four types of ambiguous sentences have typically been examined 
as shown below. The four stimulus tj^pes of ambiguous sentences were 

Type " Stimulus 

Surface structure 
ambiguity (bracketing) The fat farmer's wife cooks all 

day long. 

Lexical ambiguity Bob's speech made the teacher 

angry. 

Pronominal ambiguity John played with the dog while 

/ he was eating. 

Deep structure 
ambiguity Thomas walked home, his 

bookbag held over his shoulder 
and'tf'ubbing his elbow. 

In general. Flood and Menyuk (1979) showed that fourth graders 
found pronominal ambiguity easier to disambiguate and surface struc- 
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ture most difficult, while Schultz and Pilon (1973) found that both lexi- 
cal and surface structure ambiguities were the first and most easily 
resolved by the younger children. Tlie apparent conflict may be ac- 
<-counted for in terras of children's growing understanding of word 
meaning. When confronted with paragraphs, Flood and Menyuk found 
that fourth graders most easily disambiguated deep structure and lexi- 
cal ambiguities. 

These studies detail some of the patterris In the acquisition of 
grammatical structure that may t)e necessary- for the development of - 
a macrostructure for dealing with textual ambiguities, but many fourth 
.grade children apparently did not have a schema for disambiguating 
unclear elements in some sentences and most passages, . 



SUJvIMARY 

This chapter has focused on .the phenomenon of Inference-gen- . 
^ eratlon during the processing of written discourse. Inferencing was 
i-desortbed by Davis (1963) as an important part of reading comprehen- 
sion and others In this review claim that inference-generation is cri- 
tical for comprehension and may be considered comprehension in 
certain contexts, o . 

- This brief and selected review of current studies on Inferjence- 
generatlon abilities presented perspectives from developmental psy- 
chology, semantics, artificiial Intelligence, linguistics, and cognition 
that hopefully provide a framework for understanding the current con- 
cerns about inference among reading educators. While tt may not be 
necessary or desirable to have a standard definition of inference in 
the domain of reading education,, it is argued that any reading com- 
prehension study focusing on inference-generation should contain a 
clear description of the parameters of inference being examined.. 

The understanding of Inference-generation— the stimulants *hat 
affect it and th^ cognitive structure tliat promotes it— will hopefully 
lead to a more thorough understanding of the way in which readers • 
comprehend witten materials. The exarttination-of inference will 
provide researchers with an effective methodology for examining 
several important factors in the interactive processing of texts. By' 
focusing on inference as a mirror of comprehension, reseai'chers . 
will be able to examine several variables: text-elements that stimu- 
late inference-generation; reader^s cognitive structures that operate 
on explicitly stated information to produce inferences; and background 
knowledge and experiences that readers bring to the task of reading. 
An appreciation of the fact that all good readers use previously ac- 
quired knowledge and experiences to infer meaning from texts enables 
us to mort accurately assess the factors that interact in a reading 
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episode to produce meaning. This interaction ia very closely related 
to inference-generation. - , 

Five questions about the nature of inference-generation and the 
precision of studying inference -gene rat ion were raised. Researchers 
have found evidence for the following assumptions: readers infer In 
many task situations; readers construct (infer) meaning from oblique ' 
texts; and context and orientation play an important role in the types 
of inferences that readers generate. Because an overall model of in- 
ference-ability is not yet available, additional developmental research 
on aspects of inference-generation, including the role of changing con- 
texts on inference-generation^ would be useful,. Answers to the ques- 
tions of how to elicit spontaneous inferences and how to measure in- 
ference-generation continue to be forthcoming making viable models 
imminent. ' ^ , . 

That inference is a function of one^s ability to paraphrase, to 
acquire the gist of a sentence or text, seems intuitively reasonable. 
However, a comprehensive model of paraphrasing ability, like com- 
prehension ability , has yet to be designed. Future Inference-genera- 
tion research will be most productive when it focuses on the genera- 
tion of structure that Is capable of^explaining how texts are processed 
and stored in memory and how and whj^ Inference, as vehicles of this 
process, are made. 
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Introduction j^22 

In a paper concerning the use of language to control and plan motor 
behaviors Wozniak (1972) presents the following paradox: how can we tell 
ourselves something we "don't already know? In this statement Wozniak is 
.presenting the d4.1emma of researchers who attempt to explore the relation 
between "cognitio ri' and. "language." Although, in general (there are excep- 
tions), the child doesn'f talk about things she doesn't know about, it is 
clear that talking about what one knows about, either to oneself or aloud, 
modifies what is known. It has become evident to researchers in this area - 
that simple-minded notions about dependency relations between non-linguistic 
cognitive development and linguistic cognitive development do not provide 
adequate explanations of development in either domain or developments that 
depend on interaction of the two domains. (Jienyuk, 1980) 

How can one read what one does not know in oral language? would be the 
statement of a paradox similar to the one cited abova concerning the relation 
.. between cognition and language. Researchers who are concerned with the 
relation between oral and written language development have become increas- 
Ingly uncomfortable with the simplistic notion that written language processing 
. is wholly dependent on oral language knowledge. ' The reading researcher is 
Interested in obtaining a detailed description of the relations jetween 
oral and written language development just as the developmental researcher 
is Interested in determining, in detail, the relations between the non- 
linguistic and linguistic domains of development. 

In this paper I will present some notions about possible relations, between 
developments in the two domains of oral and written language. I will do 
this by first discussing the findings of studies of oral language development 
that seem germane to the issue. Some hypotheses concerning the relation 
between the two domains of development and some data directly assessing Che 
proposed relation will then be reviewed. Finally, some conclusions will be 
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drawn about possible relations. These will, of necessity, be Kighly tentative 
conclusions since detailed exploration of relations bet-^een the domains of 
development ar^ still 'in their infancy stage. • 

Oral Language Development 

The latest Co-er the past ten years) studies of oral language develop- 
ment have seriously'^a^lenged the. notion that the child knows most^of what 
she has to learn about the structure and use of oral language by the age of 
five to six years. Before that tlitfe it was thought that "al^nost" adult 
competence in. at least, phonological and syntactic knowledge was achieved 
by that age (McNeill, 1970). More recent; studies indicate that developmental 
changes in knowledge of syntactic and morpho-phonological rules confinue to 
occur after age five and, indeed, throughout the school years. Therefore, it 
is not the case that the child on entrance to school "has" a fully mature 
grammar of the language which might then be available for processing all 
types of written material presented. There are areas of structural knowledge 
wUch remain to be acquired. 

Despite the above statements, the normally developing child does know a 
-great deal about the language on entrance to school and has been communicating 
effectively with others in her environment for a number of years. This\sub- 
stantial knowledge exists in all aspects of language: pragmatics, semantics, 
syntax and morpho-phonology (Menyuk, 1977). Further, and importantly, this 
competence in communication has been achieved by all normally developing 
children in their native language regardless of socio-economic status (Ervin- 
Tripp, 1971). Emphasis has been placed on the term "in their native language" 
since varying degrees, of competence are to be expected in use of a second 
language. • ■ ■ / 

- . The questions that arise, then are: what do most children know about 
language at age five and what are they yet to learn over the school years? and 
what differences in language knowledge exist among normally developing 
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children that may affect acquisition of written language? The remainder of 

thi3 section will attempt to -geaj^ wi th thes e q uestions . 

It was stated above that normally-developing children at age five 
have acquired substantial knowledge of all aspects of language. What children 
appear to know in each of these aspects will be discussed separately since, it 
will be argued, each aspect of oral language knowledge plays a differing 
role in the acquisition of written language knowledge. 

The pragmatic rules of a language are concerned with how to convey the 
purpose of the utterance; that is, to assert, coiranand, request, question, 
negate, etc. These purposes have been termed "speech acts" (Clark and Clark, 
1977) • Another aspect of pragmatic competence is knowledge of how to engage 
In conversation: how to take a turn, how to initiate and respond appropriately 
In a conversation. This latter requires the ability _to keep track of what is 
being said and has been said in the conversation as well as physical para- 
meters that are crucial to clarity of communication. Cultural rules of how to 
say what to whom under what circumstances (for example, rules of politeness) 
must also be learned, 

Prngmatic competence, then, involves both knowledge of structural rules 
and rules of use of language that require both on-going memorial abilities 
Oceeping track in conversation) and, in some instances, retrieval from memory 
of past exchanges. In addition, particular cultural rules for exchange must 
be kept In mind and these require both situational and addressee appraisal 
for appropriate communication. A great deal of what makes ^f or pragmatic 
competence depends on inferencing abilities Cfor example, interpretation of 
paralinguistic cu'as of intonation, stress and gesture and keeping in mind 
'.referents or. deducing referents from situatiojial cues) rather than merely 
understanding the -utterances produced. ^ 

Although the child at age five communicates very effectively with members 
of her own linguistic community and knows how to generate the speech acts 
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listed above there are any number of communicative situations the "child has 
"yet to leaiiTabSlit^ (f exaiapler h'^^^ number of 

domains of discourse that the child has relative unf amiliarity with (for example, 
formal mathematical and scientific notions) and a number of speech acts that 
the child has yet to engage in (for example, commissives or argumentation 

sed on causal, conditional or hypothetical physical conditions) . . Develop- 
ment of these abilities will continue over the school years. Development of 
these abilities is highly dependent on further experience. The domains 
of discourse in the home and classroom and the written materials children are 
exposed to are the experiences which will broaden pragmatic competence.- 
Domains of discourse are also a cricial source for acquisition of word 
knowledge. 

Semantic and ^syntactic knowledge is knowledge of word meanings in the 
context of varying structures. For example, comprehension of the sentence 
"The boy kissed the girl." requires knowledge of the meaning of each morpheme 
In the sentence (boy, kiss, ed, girl) and the relation between morphemes 
Cthe modifies boy and girl; the boy is the actor and the girl the object; 

ed modifies kiss) . . 

By the tine the child enters school she has acquired a vocabulary of 
some two to three thousand words and is using these words in structurally 
complete utterances. The child's acquisition of word knowledge is derived - 
Initially from physical contextual information and then from the linguistic 
contexts in which words are used. An unfamiliar word such as "avocado" 
•might be, at least, partially identified in a context such as "He likes 
avocadoes iri his salad." The two areas of development, semantic and syntactic, 
are mutually interdependent. In addition to the child having acquired a 
sizable lexicon by the' time she enters school she is also able to understand 
a nvanber of structurally different types of utterances which allows further 
Interpretation of old lexical items and interpretation of new lexical items. 



These new lexical items allow, in turn, acquisition of knowledge of still other 
syntactic structures. It should be stressed that comprehiension of the meaning . 
of utterances is dependent on both lexical and syntactic knowledge. 
/ The further developments of word knowledge\iiat occur after entering school 
are, obviously, an increase in the size of the avaiX^ble lexicon and, less 
obviously, changes in the meaning of the words in the lexicon. This develop- 
mental change takes place in two x?ays. One ^ay is an increased hierarchical 
organization of words which provides connections between words. For example, 
red, white, blue, etc. are organized as" the category of color and have the 
same privileges of occurrence in sentences; man, woman, boy, girl, etc. are 
humans; plants, animals, humans are living things; run and jump are action 
verbs; believe, think, know are statie^'verbs. A second direction in which 
word knowledge grows is the understanding that words can have more than one 
•meaning and play different roles in sentences. 

Knowledge of the s;mtactic possibilities in the language also grows. 
Knowledge of types of structures such as double function, relative clauses 
C'The cat that the dog chased ran into the bushes.")', complement C'Joe pro~ 
mised Bill that he woul^:: ^o.") are acquired over the school years and beyond. 
Further, just as in semantic development^ not only is further knowledge 
acquired but the depth of knowledge changes as well. The child becomes 
aware of structural paraphrase possibilities in the language (there is more 
than one way to say the same thing) and, therefore, connections between 
structures. The child, al^, becomes aware of ambiguities (there is more than 
one meaning tliat a sentence can have). Again, these developments continue 
over the school years and beyond. 

By the time the child enters school she is able to discriminate between 
all the phonological segments in the language that are crucial for word 
Identification and can accurately generate most of these segments with the 

■ • ■ 1:^ 
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possible exception of strident clusters C/str/, /spr/ , etc.). In addition' 
the child Is able to apply pliiral and tense markers appropriately, -although 
-she may still be having some difficulty with strong 'nouns ("feet") and, 
more frequently, strong verbs C'brought") . Despite this clear ability to 
accurately perceive and produce phonological distinctions in the.- language, 
many children are unable to segment words into phonological components at this 
age. Others have difficulty in rhyming words ("cat", "hat", "bat") or... 
generating words that have the same initial sounds ("bat", "ball", "boat"). 
These abilities develop over the early school years and, as with other areas 
of development, are probably enhanced by engaging in the reading acquisition 
process. Thus, although children tend to group words on the basis of their 
surface structure (phonology) rather than meaning at four years of age (in 
the series "cap", "can", "hat"; "cap" and "can" are grouped and not "cap" 
and "hat") and to provide "clang" responses to unknown words on a word asso- 
ciation task, there does not appear to be a conscious awareness of phonolo- 
gical segments as belonging to a category among all children on entrance to 
Jschoolv 

A further development that takes placa over the school years in the 
morpho-phonological aspect of language is acquisition of knowledge of 
I)rules of stress to create different syntactic categories (permit, permit) 
and to create nominal compounds' (birdhouse) and 2) rules of phonological change 
to create different syntactic categories ("sane - sanity", "discuss - discussion") 
These phonological developments are like developments in other aspects of 
language. . Some of these developments require acquisition of new knowledge 
(derivational rules for complex words such as "indisputable") and other 
developments require reorganization of old knowledge; observation of similar 
Ities in sets of categories (segmental and syllabic "paraphrases") • Unlike 
category developments in other aspects of language many of the segmental and 
syllabic categorizations the child must inake are unrelated to meaning. The 
categories /b/ or /t/, /ub/ or /ut/ carry no meaning. 

7*0 
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The above findings indicate that, although the child at age five or 
six appears to be a highly competent speaker-listener of the language, 
further developments occur in all aspects of language over the school years 
and many of these developments, as we shall argue, seem particularly impor- • 
tant for the reading acquisition process. Figure 1 presents a sumniary of 
these further developjnents in each aspect of language. In all aspects of 
language new categories of language knowledge are acquired and this know- 
ledge is applied in new contextual and linguistic "domains. For example, 
pragmatic. discourse knowledge is applied to an increasing number of differ- 
ing situations, lexical knowledge is used in an increasing number of areas 
of inquiry, semantax knowledge is applied in increasingly different and 
abstract contexts, phonological knowledge' is applied over increasingljc 
longer and more complex words. In three aspects of language (lexicon, 
semantax and phonology) relations between ^ paraphrase of categories is 

A 

cbserved. In two (lexicon and semantax) multiple meanings are acquired. 

Insert Figure \ about here 

The above data address the fir si questions posed: what do children 
know about language on entrance tc tchool and what are they yet to learn? 
The second question (what differences in language knowledge are there 
among normally developing children v^hich may affect reading acquisition?) 
is a more difficult questzion to answer since it is not entirely clear 
exactly what children liav a to knr* about language to acquire reading. 
There are, however, some obv'^OMS differences in language knowledge which 
affect the reading acquisition procerus. Clearly, different children develop 
at different rates. Theoretically, thea, different. children aged five or 
six years, will bring to the reading acquisition process different sets of 
knowledge about the varying aspects of language. As we will argue below, 
these differences in sheer language knowU'dge anight certainly affect what 
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material can be read and understood but it is not clear that such differences 
should ^affect the reading acquls:^/cion process per se when the material to 
be read is very simple structurally* and lexically. 

Another source of difference which might seriously affect the acquisi- 
tion process itself are differences in the content and organization of a child 
language knowledge. It has been argued that the orthography is indifferent 
to dialectal or native language variation (Menyuk, 1976). All readers 
are required to translate the orthography into their lexical-phonological 
representations to acqess word meaning. However, if a "doul^X^" translation 
is required (that is, from orthography to a second language and then to the 
native language) then the task may not only be more difficult but also depend 
on the accessibility of such translations to the reader (Chu-Cbang, 1979). 
The ease with which these latter children engage in the acquisition process 
may, therefore, be very dependent on the degree. of familiarity these child- 
ren have with the lexicon of the second language. The organization and 
content of their knowledge of other aspects of lang^iage will affect how 
they continue to read. 
Possible Relations to Reading 

It was stated above that sheer amount of knowledge about language 
as indicated in spontaneous language production does not appear to be the 
factor that crucially distinguishes betweo.n good, average and poor readers 
who do not have a marked difficulty in oral language^. Weak, although 
significant, correlations have been found between such measures as vocabu- 
lary and sentence length and reading perforaance at grades one and two 
(Bougere, 1969). It is, of course, during the early years of school (grades 
one through three) that reading materials are carefully controlled and do 
not seriously challenge the language knowledge acquired by most children. at 
ages five through seven or eight. As discussed below, this does not continue 
to be the case throughout the school years. It was also stated that speakers 
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of another native language might have difficulty in acquiring reading 

\^ * 

because of, possibly, being confronted with a double translation task. 

The statements above are meant to suggest that the relation between 
oral language knowledge and reading differs depending on the nature of 
the reading task and over time. They are further meant to suggest that oral 
language knowledge differences between good, average and poor readers may 
vary and that particular differences will affect the reading behavior of the 
individual child initially and over time. . * 

What will be argued throughout this section is that different aspects 
,of oral language knowledge and state of knowledge of these aspects are 
required in the processing of written material over time. It will also 
be argued that with time or maturation these relations undergo a change. 
That is, it will be suggested that Vygotsky was partially correct when 0. 
Ue stated,/' . . • written language consists of a. system of signs that 
designate the sounds and words of spoken language, wti^ich in turn are signs 
for real entities and relations. Gradually this intermediate link, spoken 
language, disappears and written language is converted into a system of. 
signs that directly symbolize the entities and relations between them." 
(Vygotsky, 1978, p. 105). Vygotsky's statement implies that at the beginning 
of the reading acquisition process reference is always made to a linguistic 
representation of an orthographic category ' (letter , word, sentence). This 
requires bringing to conscious awareness these linguistic representations. 
But, as the process bacomes mature it no longer requi^res bringing to conscious 
awareness these linguistic representations. The process becomes automatic. 
My first statement implies, however, that if the orthography represents 
linguistic entities and relations that are not easily accessible to the 
reader then the process does require bringing these entities and relations to 
conscious awareness- Therefore, orthographic representations of well learned 
structures will be read automatically, representations of less well learned 
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Structures will require conscious awarenfess of their oral language representa- 
tions and representations of structures that have not yet been acquired 
will be incorrectly read because of approximations made, to the text based on . 
structures that are available (Menyuk,, 1980, in press^^ti). 

The three categories of reading task to be considered in this discussion 
are: acquisition, comprehending and comprehension. The first and initial 
task, acquisition, has been viewed in tmo ways; as a decoding or word ^ 
attack task or as a procedure to discover how language is represented in 
orthography. There is a vast array of data collecte'd by Goodmau (1976) 
supporting the fact that children during the earliest and later stages of 
.reading make guesses about the words they read based on the linguistic con- 
text of what they are reading and extra-linguistic knowledge. There is an 

equally impressive array of data which indicates that the first step in 

i ^\ " 

: accessing the lexicon in reading is via translation of the orthography of 
ithe word into the phonological representation of that word. These latter 
data also siiggest that the process of translating the orthography into a 
phonological representation requires bringing to conscious awareness this 
phonological representation by relating the letters of the words to sound seg- 
ments and reconstituting them (Libennan, Liberman., Mattingly and Shankweiler, 
1978). These researchers find, for example, that there is a significant 

correlation between the ability of young children to count the number of 

\ 

segments in CVC (consonant\- vowel - consonant) words and reading achievement 

during the early grades. 

It is not clear that these two . positions are muf^ally exclusive even 
at the beginning stages of reading except when words are presented in iso- 
lation. Then accessing must be through phonological representation. But 
when the child is readipg a sentence the sentential coniext in conjunction 
%rlth minimal orthographic-phonological cues may elicit guesses that are 
correct in terms of semantic field (for example ^'toy*' for '^train^') or 
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partially correct phonologically but incorrect semantically (for example 
"fort" for "fortune"). (These examples are taken frosi Goodman's article). 
These so-called mis-cues" may be corrected by reference to phonological repre- 
sentations of orthography- or by reference to both phonology and semantics. 
Since it seems to be ths case that being taught to read helps to. develop 
awareness of phonological segments and that, in fact, illiterate adults have 
difficullty in segmenting words (Liberman, et. al., 1978), it may be the case, 
then, that semantic representations may interact with phonological represeii- 
tations to store in memory relations between orthographic representations, 
phonological representations and meanings during the beginning of the 
reading process. When this does occur for a particular word then the reading 
of the word becomes automatic and no longer requires bringing to conscious 
awareness either the phonological or semantic representation of that word. 
A parallel processing procedure would be required initially in which both 
phonological and semantic representiitions must be brought to conscious aware- 
ness. At the. beginning stages of reading a word, or in the process of read- 
ing acquisition, then, phonological segments and semantic features must be 
brought to conscious awareness. If the child has yet to achieve the ability^ 
of phonological segmentation and reference to orthography, then_ learning 
to read will be a difficult process. However, if the ch:^ld is able to 
relate orthography and phonology but has no semantic representation for the 
product or has difficulty in accessing this representation, there would be 
equal difficulty in reading. There are two populations in whom this latter 
difficulty can be observed; children with so-called word retrieval problems 
(Wolf, in press) and children required to read a language which thpy have 
little familiarity with. Gleitman and Gleitman • (1979) note that the diffi- 
culty in word segmentation and reconstruction continues to distinguish 
successful from unsuccessful readers through twelfth grade. They suggest 
that poor readers have acquired a logography; a set of memorized words. 
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and that, therefore, as the list of words to be read rapidly exceeds, this 

finite list the reader vho is unable to apply word attack skills will flounderV 
It might be the case, however » that wo|gi attack . skills , alone, are not the 
only requirement in comprehending written sentences. Further knowledge of 
other aspects of the language are required when the materials to be read 
are sentences and not simply 'words. ^ 

Listening to and comprehending sentences clearly requires not only 
phonological accessing alsgj lexical, syntactic and pragmatic knowledge. 

For example, the listener when attempting to understand a double fuuction 
relative clause such as "The horse r&ced past. the barn fell.'|ineeds to 
have knowledge of the syntacti^ possibli.ties of the language, the meaning 
of words, a strategy' for determining clause boundaries (Bever, 1970) and 
the ability to keep in mind the whole sentence in order to comprehend it. 
One would assume that reading and comprehending santences also calls upon 
each and every one of these' aspects of linguistic knowledge and not simply 
translation of -orthography into phonology. One can also assume that ^ the 
child's knowledge of all these aspects of language change with maturation. 

At the beginning stages of reading acquisition the materials that 
children are required to read are usually simple sentences that are well 
within their level of syntactic and lexical knowledge. Additionally, the 
subject matter ^is usually within the child's experience. T^ie , beginning 
reader-reads about topics and relations that she is familiar with and which, 
usually, meet her pragmatic expectations. Some examp^les, again taken from 
Gcodman (1976), make the point clear. For the^ beginning reader the following 
is provided: 

o 

"Jimmy said, "Come here. Sue, 

look at my toy train. _ 
See it go." 

For the older reader the following passage was read: 

"So education it was! I opened the dictionary and picked 
out a word that sounded good." 
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The relatlv? lexical and syi;/ actic complexity of the two passages is evident. 

Further, in the fin..: t - 3. 2 how Jimmy is talking to Sue and what he is 

talking about seems tiasonable if not an. exact representation of what .might 

*be said. The" assumption being made is that it is "easier" for the beginning 

■ , ' ■ ■ . \ • - • ■ 

reader to read language that is composed of linguistic categories and relations 

that the young child can easily proc,css. Thus, at the beginning' stages of 
reading the principal requirement is translation of word orthography into 
phonological and semantic representations . However, after this task -has 
been ach.ievad (it is. clearly not a miniinal\ one for some beginning readers) the 
reference to lexical entries and sentence relations in the material are 
probably automatic since the words 'are well known and are in sentence struc- 
tures that are well learn,ed. Comprehending written sentences of these " 
simple forms becomes an automatic process and (^oes not require bringing to 
conscious awareness che relations being expressed, » 

Some children who learn how to read the materials presented to them' in 
the first through third grade encounter difficulty in the fourth gr^de- This 
difficulty has been attributed-^o the. sudden requirement to read materials that 
are^;^no .longer; carefully controlled for vocabulary and Structure. .It is 
probable that the problem lies not in the nature of the reading iaaterial ' 
but, rather, in the reader. since a large. number of children do not find this 
change in the structure of material a source of ' difficulty o The problem 
may lie in .the fact that while the child is learning more about the structure 
of .language (arfd as we have indicated previously, the child learns a great 
deal more about language over the school years than she knew before) she i,s, 
.simultaneously, being confronted with more complex SvTritten material. This 
material is more complex in all structural aspects of language (lexicon, 
syntax and raorpho-phonoldgy) and is also less familiar in terms of topic.. • ' 

A possiblq^ource of difficulty for some readers might then be in 
comprehending sentences that contain .structures that are relatively unfamiliar. 
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What appi^ars to be universal in the reading process is that the -process 

initially requires the ability to bring to conscio'iiis awareness the structural 



categories and relations in- language and that with time the process becomes 

■ 1 

automatic. But automat icity requires easy availability of the structures 
being read. If these categories and relations are not easily accessible to the 
reader (be they morpho-phonologic^l, lexical or syntactic), the reader 
encounters difficulty in comprehending the sentences read. 

Reading a passage or story requires still other linguistic skills. 
These latter skills are needed in ccmp'rehenslon of the content and interpre-' 
tation of connected sentences. The ability to integrate information across 
sentences and retain (reraembery crucial information is required. The task 
is somewhat similar to listening to and comprehending a story or oral lecture. 
In this latter task verbatim recall of sentences becomes impossible and 
listeners, rather,^ attempt to select, integrate and organize linguistic 
information across sentences (Clark and Clark, 1977). The reader also must 
select. Integrate and organize linguistic^ information.. Varying descriptions 
of these abilities have been used. For e::aTEp]e, some researchers have describ- 
ed organizational ability as employment of a story gratwiar (Stein and 
Gienn, 1979) when the context jLs a story. Other researchers have described 
selection^ and integration of materials as inf erencing ebilities (Frederickson, 

1976). .\ . . . 

In summary, the processes employed by the reader deperd on the structure 
of the material to be read. Reading of words engages different aspects of ' 
language knowledge from that of reading of sentences which, in turn, engages 
different aspects from that of reading of passages. Tho different types, 
of knowledge required in rea^Ung are presented in Figure 2. 
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The highest, level of processing (passage) requires some processing at other 



levels. -The processing is parallel and f therefore, requires some information 
from all levels simultaneously but just as in oral language processijig^ 
does not require complete information from all levels.' 

Further, the linguistic knowledge of the reader changes with development 
as does the material she is required to read: As the child's linguistic 
knowledge increases, and as her linguistic processing abilities rature the 
complexity of the materials to be read increases. In many instances ' these 
two developments are congruous but in"some instances they are not. Still 
further, a reciprocal arrangement appears to exist betweeif having linguistic 
knowledge available, bringing it to conscious awareness and reading. That 
is. the process of reading requires the.,intuitive language user to . ir.itially 
bring to conscious awareness the categories and relations in langia^^i and. 
.therefore, learning how to re^d and reading provide new insights into the 
structure of language to the language user. However, and impcrrtantly , 
if the reader doe's not have oral language knowledge of certain categories and 
relations available they obviously cannot be brought to conscious awareness 
for the reading task,. The most obvious level at which awareness is required- 
Is the mcrpho-phonological and lexical level. Indeed, it has been suggested 
that difficulty at this level alone can account for most of the difficulty 
of poor readers from childhood to adulthood (Gleitnan and Gleitman, 1979). 
It has been suggested here, that availability of categories and relations 
In all aspects of language contribute to comprehending and comprehension of 
written material. \i / \ 
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The above statements ^re hypothetical . There is very little evidence 
available r.o support the above position. There is a wealth of ' direct evidence 
concerning the importance of .phonological awareness in acquisition of reading.' 
.Th^re is, however, also a wealth of evidence, based cnmiscues in reading, to 
support the notion that other aspects of language are actively used in the 
reading process. In the next section some additional evidence will be 
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presented to support the notion that awareness of structural relations in 
sentences playj^ a role in the reading process. , • 

Soig^ P reliminary Data • ' 

Thera have been two studies which have, in differing ways, examined the 
rel\:.tion between syntactic development and reading. Bowey (1980) found upon 
examining the-ubility'lD'f thr-rd, fourth and fifth grade readers to read differ- 
ently structured sentences aloud, that significantly more errors occurred with 
complex sentences compared to simple. For example, children had more diffi- 
culty with passive and -.elative clause sentences than they did with active and 
question sentences. Goldsmith (1980) found that children aged 9 to 11 years 
had greater difficulty in comprehending orally and in written form relative 
clause sentences as compared to conjoined sentences. The dyslexic children 
in this population had more difficulty with relative clause sentences than did the 
non-dyslexic children bnt both groups of children had increasing difficulty 
with more complex types of relative? clause sentences Lhan with simpler types. 
For example, the children found sentences such as "The boy who kissed the girl 
ran away." easier to understand than sentences such as "The cat that the dog 
chased ran into the house." 

These data indicate that relative unfamiliarity with structures leads to 
greater difficulty in reading them aloud and greater diffijjulty in comprehending 

these sentences in either oral or written form. It seems^reasonable to suggest 

J* 

that the further syntactic developments that occur over the\chool years in 

\ ' 

oral language development can account for the differences found in reading 
performance with different structures. These further developments aire either 
more delayed in a dyslexic population (i.e. the more complex structures aire, 
simply not available at the same age) or the processing skills required for 
comprehending these more complex structures are not available to the dyslexic 
children. In either case, and with both normal and dyslexic readets, there 
'seems to be a relation between syntactic oral language knowledge and reading 
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perf oraance. 

Oppenheim (1981) examined the oral linguistic processing skills of average 
kindergarten children and ,their later reading perfornance. Two aspects of lan- 
guage processing were examined; phonological and syntactic. She found that 
the ability to segment words and the ability to conprehend sentences with 
embedded structures was significantly predictive of later reading performance. 
The two linguistic processing behaviors appeared to be related in that those 
children with better segmenting abilities were also those children who were 
better able to comprehend sentences with embedded structures. These latter 
findings may indicate that some of the processing abilities required at, at 
least, the word and sentence level are the same and that these same processing 
skills are required in reading as well as listening. 

Two studies have examined the morpho-phonologicgyiprocessing of complex 
derived words. Myerson (1975) examined the ability of children aged eight to 
seventeen years to derive words from nonsense stems .by the application of 
appropriate phonological rules (for example, "glanity" from "glane" using the 
model of "sane" - "sanity"). Myerson found that there were developmental 
changes in the ability of children over this age range to apply the > 
appropriate rules and that some children, at age seventeen, could not apply 
all the rules required in the task. Myerson also found that there were 

significant differences between poor, average and good readers in their 

/ ■ ... ■ 

ability to apply these rules. 

Loritz (1981) studied third and fifth grade children's ability to read 
aloud real and nonse polysyllabic words. The question being examined was the 
possible relation between the ability to decode polysyllabic words by 
application of appropriate stress rules and reading and spelling abilities. 
Loritz found developmental differences between the .grades in application of 
simple (left-right)- versus more advanced (right-left) application of rules. 
Among the fifth graders, also, there were differences in application of rules. 
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Age alone did not determine ability to apply appropriate rules.' Acquisition 
of advanced rules was found to be significantly correlated with standardized 
measures of vocabulary, spelling and reading. 

Just as syntactic knowledge increases over the school years so does morpho- 
phonological knowledge. The decoding or word attack skills required with 
polysyllabic words which have undergone derivational changes from base stems 
demand more than the ability to segment base words and relate them to 
phonological representations. Both of the above studies provide evidence that 
those children who have acquired more advanced knowledge of raorpho-phono- 
logical rules are also the more advanced readers for their age and/or grade. ' 

Most of the studies discussed thus far indicate that level of phonological 
and syntactic knowledge affects how written linguistic structures are 
processed. However, it was previously suggested that it is not simply how 
much one intuitively knows about the differing aspects of language which 
predicts reading performance but, rather, that the degree of knowledge of any 
particular structure, as indicated' by being able to bring it to conscious 
awareness, predicts how well that category. or relation will be read. What has 
been' found, developmentally , is that children appear to intuitively comprehend 
and produce linguistic structures before they achieve the ability to judge 
whether a sentence is correct or incorrect and they achieve this latter 
ability before they are able to correct incorrect forms. It has also been 
found that the most sophisticated behaviors (judgment and correction) occur 
with differing structures as the child matures. .Intuitive knowledge bf 
varying structures precedes conscious knowledge of these structures. The most 
sophisticated form of knowledge of structures is being able to bring this 
knowledge to conscious awareness. However, this ability does not appear fcr 
all structures at a particular period of development. The ability to bring 
differing structures to conscious awareness depends on how well the child has' 
learned particular structures. For r-xample, at the time when a child can 
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bring to conscious awareness tense and plural markers she may still be unable 
to bring to conscious awareness the relations expressed in center-embedded 
relative clauses (Menyuk, 1977). As indicated previously, reading aids in 
bringing structures to conscious awareness but the structures must. be there 
for reading to aid in awareness. 

All of the oral language tasks and, by definition, the reading tasks 
described above required bringing to conscious awareness knowledge of varying 
syntactic and morpho-phonological structures. However, hone of the above 
studies explicitly examined meta-linguistic awarenss.of particular structures 
and the ability to read these. same structures. A study undertaken by Flood 
and Menyuk (1979) indicated . that ability to read structures might dependent 
on awareness of structures. Developmental data from studies of oral language 

processing abilities had indicated that the ability to paraphrase occurs / 

■/ 

during the middle childhood years and that, further, the ability to paraphrase 
' lexically occurs before the ability to paraphrase structurally. The same 
sequence of abilities appears when the task is one of detecting ambiguity but 
the ability to paraphrase 'precedes the ability to detect ambiguity in the 
lexical domain and the same sequence is observed in the structural domain. . 
Using these data as a basis, Menyuk and Flood examined the ability of fourth 
grade average and above average readers to read and paraphrase lexically and 
structurally, to read, and detect, lexical and structural ambiguities and. to 
paraphrase the two (or more) underlying meanings of ttw .ambiguous sentences. 
It was found that the ability to carry out the two types of tasks was signifi- 
cantly correlated with reading ability. It wss further found that there were 
differences between average and above average readers in terms of the. com- 
plexity of the structures they could paraphrase and the options for . paraphra.se 
they selected. The above average readers could more easily deal with struc- 
tural paraphrase and more frequently selected to paraphrase by structural 

ERIC • i:c. 
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rather than lexical means than .did the average readers. The data indicated 
developmental differences between average and good readers in meta-linguistic 
awareness of the same structures. 

To more directly test the hypothesis, rather than relying on the findings 
of other studies, a pilot study has been carried out to examine meta- 
linguistic awareness of varying struc tures in oral language processing and 
written language processing (Menyuk and Flood, in preparation)/ Fourth, 7th, 
10th grade and adult good and poor readers were asked to judge and correct 
non-grammatical and anomalous sentences and to paraphrase sentences and detect 
ambiguities in sentences in both the oral and written mode. The preliminary 
findings, in comparing good and poor readers, indicate that poor readers 
perform more poorly than good readers at all age/grade levels in both modes of 
processingc In fact, adult poor readers do worse than kyn grade good 
readerst There are developmental changes which occur in both modes of 
processing for all the aspects of meta-linguistic awareness assessed in good 
readers but much less marked developmental changes in the poor reading 
population. The order of difficulty of processing the varying structures is 
similar throughout the age range for both good, and poor readers and across 
listening and reading tasks. The ability to paraphraae and to judge anomaly 
and non-grammaticall ty-l-s: consisten tVy"bett~er^ detec tion oFambigui ty when 
the sentence is presented either orally or in written form. This is quite 
consistent with other developmental findings. The reading and listening 
behavior of good readers is quite similar but there is a tendency for poor 
readers to do somewhat better in detection of ambiguity in the listening mode 
and somewhat better with paraphrase in the reading, mode. This makes sense if 
the assumption is correct that well-learned structures (i.e., those easily 
available) can be processed more easily in the written* than in the oral mode 
because the former mode places less constraints on memory (Menyuk, 1980, in 
press, vb). 1 r^*^ 



■ 152 

These preliminary findings .that varying aspects of meta- linguistic 
abilities continue to develop over the school years in good readers and that 
these abilities are related in listening to and reading sentences lend some 
support to the notion that oral language nceta-knowledge is related to reading' 
throughout the school years. However, these preliininary studies still leave 
many questions about the details of "the relation over time and, importantly, 
about what diffei:'ences exist between good, average and poor readers in 
meta-linguistic abilities^ 

The issue of application of language Wncwledge to the reading of passages 
has not yet been addressed. Although it may be the case that comprehending 
written sentences is a prerequisite to comprehension of passages, such 
comprehension clearly demands more and something different than the ' 
comprehending- of sentences. It was previously stated that selection, 
integration, organization and recall are required in this task. There has 
been a great deal of research on children's early development of the ability 
to recall stories in terms of story grammar (Stein and Glenn, ^S 9-)i use of 
topical information to make inferences about references in stories (Brown, et. 
al., 1977) and to infer, in general, from spoken language tirclay and Reid, 
197U).' There has, however^ not been a systematic examination of the 
developing child's ability to select, integrate, organize, and recall, the same 
material when presented orally and in wr^itten form. Until ^uch comparisons 
take place we can simply point to some data which indicate that there > is 
likely to be a relation between the two when recall constraints are similar in 
oral and written comprehension (i.e., when the written passage is not present 
for recall). \ 

Two studies have been carried out with "special" populations that have 
some bearing on the issue. Wilson (1979) compared deaf and hearing children's 
ability to answer verbatim and inferential questions about short (4 sentences) 
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atories presented through the air (orally and signed) and in written forrt. 

The children were reading at 2nd, 3rd, Uth and 5th grade levels. In this 
study the children's ability to comprehend the sentences containing various 
strucrturesipre-tested. The deaf children showed a significant developmental 
trend in the acquisition of linguistic inference abilities whereas no such 
trend was observed with hearing children; hearing children reading at 2nd 
grade level were able to answer inferential questions almost as well as those • 
reading at higher levels. There ware remarkable differences between the two 
groups in their ability to accurately answer inferential questions but not in 
their ability to answer literal questions. J/ery Jjnpor_tantly, -hearin^^ 
performed sij^^ificantiy'better with spoken than with written presentation 
whereas the inverse occurred witti' the deaf children. These data indicate the 
very early ability of ' hearing children to draw inferences from heard stories. 
These abilities are then applied to written stories. This ability, as was 
stated previously, is an important one in the comprehension and recall of passages 

Artother study provides' some evidence concerning the importance of 
inferential abilities in comprehension and recall of spoken stories. In this 
study, (Graybeai, 1931), the ability of language disordered and normally , 
developing children to recall orally presented stories was examined. In this 
study, sentence comprehending was also pre-tested. The principal difference 
between the groups was in amount of information recalled. There was.no 
difference beween groups in the components of story grammar recalled or in the 
order in which they were recalled. • It was also found that after two types of 
treatment conditions (one in which verbatim questions were asked and one in 
which, inferential questions were asked) that the amount of information 
recalled by the language di^sordered children was markedly improved after " 
inferential questions were asked but not after verbatim questions were asked. 
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No 3uch effect was observed with "normally developing children. They were per- 
forming very well to begin with- Although the written language processing of 
these children was not assessed, the findings, of this and the previous study 
described lend some support to the notion that inferential abilities are 
important in passage comprehension and recall be the passage written or oral 
and that these abilities develop early and first "in the domain of oral 
language processing and then are applied to the^writ^ 

Conclusions — . . = 

^ The argument has been presented that oral language development has an 
important and continuing effect' on. written language development. It has also 
been, argued that oral language development cannot be simply viewed as an 
increasing amount of intuitive knowledge acquired but, also, as changing state 
of knowledge and developmental changes in* how language is processed. If this 
argument has validity then one should be able to observe developmental changes 
in what 13 known .^int^uitively about language, what is consciously known and in 
how .oral language is processed. The interaction of these factors would pre- 
dict what is comprehended and recalled in written language. There are also 
clear indications of a reverse effect; that is, the reading task per se 
changes the state of knowledge of oral language. Some examples of each of 
these arguments are present^d-below« 

An obvious example of the effect of what is known about language on 
reading is lexical knowledge. If a lexical item is not in the vocabulary of a 
child then it cannot be comprehended in reading unless the context provides 
this information, A less obvious example would be the child's lack of compre- 
hension of a syntactic structure as in "The boy who kissed the girl ran 
away#" If the child doesn't understand this sentence orally she will not 
comprehend it in written form. Something further, however, is required when 
reading the word or sentence. In the first instanpe the phonological 
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representation of the word must be brought to, conscious awareness; in the 
second instance the semantic/synta^^ in the sentence must be 

brought to -conscious awareness. How available (that is, how well learned a 
structure is) will affect how easily it is brought to conscious awareness. 
This is what is meant by state of knowledge of a structure. Thus, there are 
some structures that will be very well learned when the reading process begins 
(simple morpheme structure rules and certain semantic/syntactic structures in 
sentences) and others that will be less available and still others that remain 
to be acquired. Those that are very well learned will be processed automati- 
cally without the requirement of, their being brought to conscious awareness. 

How oral language is processed will have an effect on what is known about 
oral language. If, for example, oral language is processed by a surface- 
structure strategy with heavy reliance on contextual information for compre-^'^ 
hension then the child will not be ready to understand sentences in which this 
strategy does not lead, to correct interpretation (as in the example sentence 
above). Hov; the child represents information about linguistic categories and 
relations in memory. will have an effect on what the child knows about 
language. For example, if the child relies on imaginal representations rather 
than linguistic representations for storage and recall of lexical meanings, a 
behavior that is observed during the early years of life (Conrad, 1972) and 
continues to store itaaginally syntactic-semantic relatictis in the early stages 
of acquisition of new structures (Kosslyn and Bower, 197^), then, linguistic 
representations will not be available and, therefore, cannot be brought to 
conscious awareness in the reading process. A shift frcn imaginal to ling- 
uistic representations has, in general, been observed at about 5 to 7 years. 
But any particular child might yet be in the process of development of this 
shift during the early stages of reading acquisition. 



The ability to draw inferences from the Linguistic context and world 
knowledge appears to be'cruciai- in the ccmprehsnsion and recall of connected 
discourse. This ability is first exercised in the oral language domain and 
then applied to the written language domain. This seems to be a' very earlj, 
Ability in the normally developing child but somewhat delayed in children vlth 
developmental problems. "However, again, there may be developmental differen- 
ces among children in the age at which this processing strategy is :.vailable' 
and is used plus differences in experiercjs which will affect the presence of 
or nature of the inferences that can be rrade. _ 

Figure 3 is a graphic presentation of the notions expressed above,. It 
suggests that as the child matures changes take place in' the strategies used 
to process language, the set of linguistic rules the child has intuitive 
knowledge of, the set of rules the child is able- to bring to conscious 

avareness "if required to do so and -the .set of categories and relations which 
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.are automatibally processed in reading. 



Insert Figure 3 here 



Particular linguistic experiences, particular, social experiences, and 
possibly, biological capacities can accoi^nt for individual differences in the 
development of meta-awarenpss (consciov^knowledge) of language categories and 
relations. These differences can account for individual differences i,n the 
development or rate of development of p^icessing strategies and, therefore, in 
the ■ development or rate of development of intuitive knowledge of categories 
and relations. in the language as well as conscious knowledge of these , catego- 
ries and relation^. Since conscious knowledge is dependenf-on- intuitive knowl 
edge then differing/children will achieve differing sets of conscious knowl- 
edge and, as we have argued, this will affect what is compre-nended' in reading. 
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Aspects of LShguage 




Pragmatics 



Lexicon 



Semantax 



Phonology - 



New categories 
New domain 
application 



New categories 
New domain 

application 
Relations between 

categories 
,Multiple meanings 



New categories 
New domain 
- application 
Relations between 

categories 
Multiple meanings 



New categbries 
New domain 

application 
Relations between 

categories 




Fi-ure 1, Summary of developments in each aspect of language ovfer the school years. 



158 



Phonological decoding 



Word retrieval 




Word level 



Phrase -analysi's 



Sentence analysis 




Sentence level 



Integrate information^^ 
• across sentences 

(ex: phonominalization) 

across pasrsages 

(ex: ' inference) 
Memorial processes 



passage level 



; i 



* Figure 2 



. Levels of language required' depending on reading task 
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Time 1 



Time 2 



Processing strategies Processing Strategies 



Set 1 



Set 2 



Time 3 

Processing Strategies 
Set 3 



Intuitive knowledge of 
Rules Set 1 



Intuitive knowledge of 
Rules Set 2 



Intuitive knowledge of 
Hules Set 3 



Conscious knowledge 
of rules Set 1 



Conscious knowledge 
of rules Set 2 



Automatic processing of 
rules Set 1 in reading 



Figure 3. 



Developmental changes in processing strategies 
and state of knowledge of linguistic rules 
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Boston University 



School of Education 
Institute for Literacy and Lan;?wagc 
232 Bay Siatc Road 
Boston, Massachusetts 022 1 5 

Center (or Applied 
Research in Lanpjage 
Co-birectors: 
Paula Mcnyuk, Ed.D. 
James Flood, Ph.D. 

Center for the 
Assessment and 
Design of Learning 

Director: 

Rosclmina Indrisano, Ed.D. 

Center for the Study 
ol Communicition 
and Deafness 
Director: 

Robert Hoff cneister, Ph.D. 



Parental Consent Form 



Dear Parent, 

cerfaln language, abllltias and reading and writing sklUs. 

In particular, this research "-dies wall ^^^'^^/t^r^ 

The e.peri„enter agrees to answer J^^IJ^^ llZlTZ. 

or ithar aspects of the project. f'^^'P^"" "^itv r4ardlns identification 
to discontinue participation. Strict ^"f by na»,c. At the 

o£ suh.ects Will he assured hy cod ng da^ 

To^an s'uW^cts eho'harpar^icijated in the project, i£ they so re,„est. 
Many thanks for your cooperation. 

Sincerely, 



Paula Menyuk James Flood, 

Professor Associate Profess 

Boston University Boston University 

School of Education School of Educati 



I have read the above and consent to have my child, 
participate in this research study. 



Date: ■. 

Parent Signature: . _ ■ — 

^. like a summary r.aport at the conclusion of the 

(would, would not) _ address on back of this page. 



Boston University 

School of Education 
Institute for Literacy and Language 
232 Bay State Road 
Boston, Massachusetts 02215 ^ 

Center for Applied 
Research in Language 
Co-Dircctofs: 
Paula Menyuk, Ed.D. 
lames Fiood, Ph,D. 

Center for the 
Assessment and 

Design of Leammg ' 

Director: 

Roselmina Indiisano, Ed.D. 

Center for the Study 
of Communication 
and Deafness 
Director: 

Robert Hoffmcisrcr, Ph.D. 



Subject Consent Form 



Dear 

This letter is to request your permission to participate in a research study 
wMch examines the relationship between certain language abilities and reading 
and writing skills. 

In particular, this research studies bow well people can f ^^^^^-/^J . "^^"^^^ 
errors in sentences and paragraphs which they hear or read. The ability., to 
per?o?m these tasks may be correlated with how well they read and write. 

The exoeriinenter agrees to answer participants' questions Regarding procedures 
or ot^er aspe ts of the project. Participants are free f .^^f,^",^,,:;;^ 
to discontinue participation. Strict confidentiality regarding 5- r tlfxcation 
of subjects will be assured by coding data by number and not oy ., V:-?. 
conclusion of the research study, a written summary '^^^ ^^^^ ^^^^^^^ 
able to all subjects who have participated . In the project it thev .0 1. ,nest. 

Many thanks for your cooperation. 



Sincerely, 



Paula Menyuk z^mes Flood 

Professor i.ssoci.ite V'ro£essor 

Boston Univers-'.^y iO;iton Jniversity 

School of Tj'uv ■ ■..io-i School of Education 



I have read :he above and" consent to participate in this research study. 



Date:_ 
Signature 

I 



like a summary report at the conclusion of 



the 



(would, would not) , , jj v^^i- r^f ^•v<^c .^heet 

e research study. ^ ll yes, give maildrv^ address on back of this shee.. 
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